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A SYSTEM FOR COUPLING A TUBULAR MEMBER TO A 

PREEXISTING STRUCTURE 

Background of the Invention 
This invention relates to coupfing a system for coupling a tutHiiar member to 

5 a preexisting structure. 

Conventionally, when a wetltxm is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undesired outflow of drilling fluid Into the fonratlon or inflow of fluid from the 
formation into the borehole. The borehole Is drilled in inten/als whereby a casing 

10 which l8 to be installed in a lower borehole interval is lowered through a previously 
Installed casing of an upper borehole interval. As a consequence of tMs procedure 
the casing of the lower inten/al is of smaller diameter than the casing of the upper 
interval. Thus, the casings are in a nested arrangement with casing diameters 
. decreasing in downward direction. Cement armuli are provided between the outer 

15 surfaces of the casings and the borehole waB to seal the casings fifom the borehole 
wall. As a consequence of this nested mangement a relatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased costs due to heavy casing handling equipment, large 
drill bits arxJ increased volumes of driHtrig fluid and drfll cuttings. Moreover. 

20 hoeased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations in hole diameters 
drilled In the course of the well, and the large volume of cuttings driHed and 
rerrxyved; 

The present invention is directed to overconrring one or mors of the 
25 limitations of the existing procedures for fbrnring wellbores. 

' Summary of the Invention 
According to the present invention ttiere is provided a system for coupling an 
expandable tubular member to a preexisting structure, comprising: 
30 ' means for positioning the tubular member and an expansion cone within the 

preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 
means for axially displacing the expartsion cone relative to ttie tubular 
memt>er by pulling the expansion cone through ttie tubular memb«; and 
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means for injecting a lubricating fiukJ into the trailing edge of the interfece 
t)etween the expansion cone and the tubular member. 

Preferably, the system further comprises a lubricating fluid, wherein the 
lubricating fluid has. a viscosity rangpng from 1 to 10,000 oentipoise. 

Pr^eraUy, the means for ir^ecHng includes: 

irijecUng lubricating fluid Mo a tapered end of the expansion cone. 

Preferably, the means for injecting includes means for injecttng lubricating 
fluid into the area around the axial rrridpoint of a first tapered end of the expansion 
cone. 

Preferably, the means for injecting mdudes means for Injecting lubricating 
fluid into a second end of the expansion cone. 

Preferably, the means for injecting includes: 

means for injecting lubricating fluid into a tapered first end and a second and 
of the expansion cone. 

Preferably, the means for infecting includes means for injecting lubricating 
fluid into an interior of the expansim cone. 

Preferably, the means for kijecting indiKles means for injecting lubricating 
fluid through an outer surfoce of the expansion cone. 

Preferably, the means for injecting includes means for injecting the 
lubricating fluid into a plurality of discrete locations along the trailing edge portion. 

Preferably, the system forther comprises a lubricating fluid, wherein the 
lubricating fluid comprises driHng mud. 

Preferably, the liA>ricaling flidd further includes: 

Torqlrim III; 

EP l^ib; and 

DrillN-SHd. 

Preferably, the system further comprises a lubricating fluid, wherein the 
lubricating fluid comprises: 
TorqTrim III; 
EP Mudlib; and 
DrillN-Slid. 

Preferably, the .means for axially displacing the expansion cone includes a 
means for pressurizing at least a portion of the interior of the tubular member. 

Preferably, the weans for axially displacing the expansion cone includes a 
means for injecting a fluidic material into the tubular member. 



Preferably, the means for axially displacing the expansion oone Includes a 
means for displacing the expansion cone Into the tubular nnember. 

Prefmbly, the means for axially displacing the expansion cone includes a 
5 means for displadng the expansion oone out of the tubular member. 

Preferably, the means for axially displacing the expansion cone radially 
expands the tubular member by 10% to 20%, 

Preferably, the system further comprises a means for applying direct radial 
pressure to the tubular member. 
10 Preferably, the preexisting stmcture Includes a wellbore casing. 

Preferably, the preexisting structure indudes a pipelirte. 

Preferably, the preexisting structure includes a structural support. 

Preferably, the system further comprises an expansion oone, wherein the 
expansion cone apprises an angle of attack ranging fr^ 
15 Preferably, the system further comprises a tubular member/ Wherein the 

tubular memt>er includes: 

an annular member, having: 

a wall thickness that varies less than 8 %; 

a hoop yiekJ strength that varies less than 10 %; 
20 imperfeclk)nsories8than8%ofthewallthk:kne8s; 

no failure for radial expanskm of up to 30 %; and 

no necking of the walls of the annular member for radial expan8k)ns of up to 

25%. 

Preferably, the system further comprises a tubular member, wherein the 
25' tubular menr^r includes: 

a first tubular member, 

a second tubular member; and 

a pin and box threaded connection for coupling the firet tubular member to 
the second tubular member, the threaded connectton including: 
30 one or more sealing members for sealbig the interfece between the firet and 

second tubute membere. 

Preferably, the one or more sealing mentbere are poslttoned adiiacent to an 
end porfkm of the threaded connecHon. 
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Preferably, one of the sealing members is positioned adjacent to an end 
portion of the threaded oonnectiori; and wherein another one of Ihe sealing 
members is not positioned adjacent to an end portion of the threaded connection. 

Preferably, a plurality of the one or more seeing members are positioned 
5 adjacent to an end portion of the threaded connection. 

Preferably, the system further comprises a tubular member, wherein the 
tubular member includes: 

a layer of a lubricarrt bonded to the interior surface of the tubular member. 

Preferably, the lubrk^nt comprises a metallic soap. 
10 Preferably, the lubricant is chemicaily bonded to the interior surface of the 

tubular member. 

Preferably, the lubricant is mechanically bonded to the interior surface of the 
tubular member. 

Preferably, the lubricant is adhesively bonded to the interior suriiace of the 
15 tubular member. 

Preferably, the lubricant includes epoxy, molybdenum disulfide, graphite, 
alunriinum, copper, aluniisilicate and pdyethyienepolyamin^^ 

Preferably, the system further comprises a tubular member, wherein the 
tubular rnember Includes: 
20 a pair of tubular members having threaded portions coupled to one another; 

and 

a quantity of a sealant within the threaded portions of the tubular members. 
Preferably, the sealant is selected from the group consisting of epoxles, 
thennosetdng sealing compounds, curable seafing compounds, ami seaHng 
25 compounds having polyrnerizaUe materials. 

Preferably, the sealant includes an initial cure cyde and a final cure cyde. 
Preferably, the sealant can be strrtched up to 30 to 40 percent without 

failure. 

Preferably, the sealant is resistant to conventional wellbore fluidic materials. 
30 Preferably, the material properties of the sealant are substantially stable for 

temperatures ranging from 0 to 450Y. 

Preferably, the threaded portions of the tubular membere include a primer for 
improving the adhesion of the sealant to the threaded portions. 

Preferably, the system further comprises a tubular member, wherein the 
35 tubular member Includes: 
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a pair of rings for engaging the preexisting structure; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

Preferably, the system further cxxnprises a tubular member, wherein the 
tubular member includes: 

a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
seaKng element; and 

a second preexpanded portion coupled to the intennediate portion. 
Preferably, the system further comprises: 
a tubular member; 
an expansion cone; 

a support member including a fluid passage, the expansion cone coupled to 
the support nriember, the tubular niember coupled to the expansion cone; 
a slip Joint coupled to the expansion cone; ^ 
an end plate coupled to the sRp Joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the tubular member between the expansion cone and the end 
plate. 

Preferably, the system further comprises a tubular member, wherein the 
tubular merr^ includes a slotted end portion. 

Preferably, the system further comprises a tubular member and an 
expansion oone, wherein the tubular member and the expansion cone define a 
chamber adapted to be pressurized. 

Preferably, the system further comprises a fluidic passage coupled to the 
chamber 

Preferably, the system further comprises a lubricaflng fluid In an interftee 
between the expansion cone and the tubular member. 

Preferably, the lubricating fluid comprises drilHng mud. 

Brief Description of the Drawings 
FIG. la Is a fragmentary ooss-sectional illustration of the placement of an 
apparatus for expanding a tubular member within a wellbore casing. 



FIG. lb is a fragmentary cross-sectional illustration of the apparatus of FIG. 
la after anchoring the expandable tubular member of ttie apparatus to the welibore 
casing. 

FIG. 1 c is a fragmentary cross-sedional ilhjstration of the apparati^ of FIG. 
5 lb after initiating the axial displacement of the expansion cone. 

FIG. Id is a fragmentary ooss-seqtional ilustration of the apparatus of FIG. 
lb after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion oone. 

FIG. 1e is a fragmentary cross-sectiortal illustration of the apparatus of FIGS. 
10 1c and Id after the completion of the radial expar^ion of the expandable tubular 
member. 

FIG. If is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1e after the decoupling of the anchorir^ device of the apparatus from the welibore 
casing. 

15 FIG. 1g is a fragmentary cSross-sectional illustration of the apparatus of FIG. 

If after the removal of the anchoring device of the apparatus from the weilbora 
casing. 

H6. 2a is a fragmentary cross-sectional illustration of the plaoennent of an 
apparatus for expanding a tubular member within a welibore casing and an open 
20 hole in a subterranean fonnation. 

FIG. 2b is a fragmentary ooss-sectional Ilustration of the apparatus of FIG. 
2a after anchoring the expandsMe tubular member of the apparatus to the open 
hote. 

FIG. 2c is a fragmentary cross-sedional illustration of the apparatus of FIG. 
25 2b after initiating the axial displacement eS the expansion oone. 

FIG. 2d is a fragmentary cross-secHonal UustraUon of the apparatus of FIG. 
2b after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and also by injecting a pressurized fluid below the exparision cone. 
FIG. 2e is a fragnnentary cross-sectiona! illustration of the apparatus of FIGS. 
30 2c and 2d after the compMion of the radial expansion of the expandabte tubular 
member. 

FIG. 2f is a fragmentary cross-sedional illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hote. 
FIG. 3a is a fragmentary cross-sedionai illustration of the placement of an 
35 apparatus for expanding a tubular member within a welibora casing. 
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FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
. 3a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 3c is a fragmentary cross-sedionai illustration of the apparatus of FIG. 
5 3b after initiating the axial <feplacement of the expansion oon^ 

FIG. 3dis a fragmentary cross-sectional Illustration of the apparatus of FIG. . 
3c after oompleting ttie radial expansion of the expandable tubuteir member. 

FIG. 4 is a fragmentary cross-sectional illustration of a shock absorbing 
system for use In the apparatus of FIGS, la to 3d. 
10 FIG. 5 is a ooss-secHonal illustration of a coupling arrangement for use in 

the expandable tubular members of the apparatus of FIGS, la to 3d. 

FIG. 6 IS a cross-sectional illustration of an expandable tubular member 
having a slotted lower section for use in the apparatus of FIGS. 1a to 3d. 

FIG. 7 is a cross-sectional fflustration of an expandable tubular nrtember 
15 having a pre-expanded upperportion for use in the apparatus of FIGS. 1a to 3d. 

FIG. .B is a cross-sectional Mustration of an expandable tutnilar member 
having a slotM upper section for use in the apparatus of FIGS, la to 3d. 

H6. 9 is a graphical illustration of a method crfappiyirtg an axial force to the 
expansion cones of the apparatus of FIGS. 1 a to 3d. 
20 FIG. 10a is a fragmentary ooss-sedlonal illustration of the placement of an 

apparatus for expanding a tubular mernber within a wellbore caai^^ 

FIG. 10b Is a fragmentary cross-sectional illustratipn of the apparatus of FIG. 
10a during the injection of a non-hardenaUe fluidic nriaterial into and out of the 
apparatus. 

25 FIG. lOcisafragrnentarycross-sectionalHiustrationof the apparatus of FIG. 

10b during the injection of a hardenable fluidic aeaflng material Into and out of the 
apparatus. 

FIG. lOd is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the 
30 anchoring device of the apparatus. 

FIG. lOe is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOd after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. lOr te a fragmentary cross-sectional illustration of the apparatus of FIG. 
35 1 0e after initiating the axial displacement of the eoqmnston oone. 
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FIG. lOg is a fragmentaiy cross-sectional illustration of the apparatus of fIG. 
lOe after initiating the axial displacement of the expansion cone by pulling on the 
expansion oone and ir\jecting a pressurized fluid Iwkw the expansion cone. 

FIG. lOh is a fragmentary cross-sectional illustratton of the apparatus of 

5 FIGS. lOf and lOg after the completion of the radial expansion of the expandaljle 
tulHilar member. 

FIG. 10i is a fragmentaiy cross-sectional lllustfation of the apparatus of FIG. 
lOh after the decoupling and removal of the anchoring device of the apparatus fhm 

the wellbore casing. 

0 FIG. 11a is a fragmentary cross-sedionai illustration of an apparatus for 

coupfing an expandable tubular member to a preexisting stniduiB. 

FIG. 1 lb is a fragmentaiy cross-sectional illustration of the apparatus of FIG. 
11a after anchoring the expandable tubular member of the apparatus to the weUboie 
casing. 

5 FIG. 1 1c is a frs^mentary cross-sectional illustration of the apparatus of FIG. 

1 lb after initiating the axial displacement of the expansion cone. 

FIG. 1 1d is a fragmentary cross-sectionai illustration of the appareti» of FIG. 
1 1c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

0 FIG. lie is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1 1d after deactivating the anchoring device. 

FIG. 11f is a fragmentary cross-sectionai fflustration of the apparatus of FIG. 
lie after initiating the axial displacement off the expansion cone and the deactivatad 
anchoring device. 

5 FIG. 11g te a fragmentary croes-eectional BiustrgtiDn of the appaiBtus of FIG. 

1 1f after the completion of the radial expansion of the expandable tubular member. 

FIG. 12a is a fragmentary croee^edional WustraOon. of an apparatus for 
couplhg an expandabte tubular member to a preexisting stnjdur« positioned within 
aweUbore. 

) FIG. 12b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

12a alter expanding the expandabte expansion cone in order to anchor the 
expandabte tubuter member to the wellbore casing. 

FIG. 12c te a fragmentary cross-sectional illustration of the apparatus of FIG. 
12b after initiating the axtel displaoement of the expandabte expansion cone. 
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FIG. 1 2d is a fragmentary cross-sedional ytusbation of the apparatus of FIG. 
12c after completing the radial expansion of the expandat)le tubular member. 

FIG 13a is a fragmentary cross-sectional IBustralion of an apparatus for 
coupHng an expandable tubular member to a preexisting stmcture positioned within 
aweNbore. 

FIG. 13b is a fragmentary cross-sectionai illustration of the apparatus of FI6. 
13a after activating the shape memory metal inserts in order to anchor the 
«(pandabie tubular member to the weHbore casing. 

FIG. 13c is a fragmentary cross-sedional OlustTBtion of the apparatus of FIG. 
13b after Initiating the axial displacement of the expansion cone. 

FIG. 13d Is a fragmentary crossrsectional illustration of the apparatus of FIG. 
13c after completing the radial expansion of the expandable tubular rnember. 

FIG. 14a is a fragmentary cross-sectional illustration of an apparatus for 
coupling an expandable tubular member to a preexisting structure positioned within 
a\Meilbore casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of RG. 
14a after coupling the packer to the weilbore casing. 

FIG. 14c is a fragmentary cross-sectional Illustration of the apparatus of RQ. 
14b after initiating the axial displacement of the expandable tubular member towards 
the expansion oone. 

FIG. 14d is a fragmentary cross-sectional Wustration of the apparatus of FIG. 
14c after radially expanding the end of the expandable tubular member onto the 
oipansion oone. 

FIG. 14e is a fragmentary cross-eectional iHustration of the apparatus of FIG. 
14d after decoupflng the packer fiwn the weilbore casing. 

FIG. 14f is a fragmentary cross-aectional llustratkm of the apparatus of RQ. 
14e after initiating the axial dispiaoement of the expanston cone relative to the 
e)(pandable tubular member. 

FIG. 14g is a fragmentary cross-sectkMial illustratkm of the oomplelion oflhe 
radial expanskm of the expandable tubular member. 

FIG. 15a is a fragmentary cross-sectkNial ilkistretlon of an apparatua lor 
coupling an expandable tubular member to a preexisting sfructure positkxwd within 
a weilbore. 

FIG. ISb Is a fragmentary cross-sectkNial Uiusfratkm of the apparatus of FIG. 
15a after coupling the resWent anchor to the weilbore casing. 

Sf 




FIG. 15c is a fragmentary cross*sectional illustration of the apparatus of FIG. 
. 1 5b after Initiating the axial displacement of the expansion cone. 

FIG. 15d is a fragmentary cross-sectional illustration of the apparatus of FIG, 
1 5c after completion of the radial expansion of the expandable tubular member. 
5 FIG. 16a is a top view of a resilient anchor for use in the apparatus of FIG. 

15a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a afler releasing the 
coiled resilient member. 

FIG. 17a is a top view of a resilient anchor for use in the apparatus of FIG. 

10 15a. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resHient elements. 

FIG. 18a is a fragmentary cross-sectional top view of a resilient anchor for 
use in the apparatus of FIG. 15a. 
15 FIG. 18b is a fragmentary cross-sectional top view of the riesilient anchor of 

H6. 18a after releasing the resilient elements. 

FIG. 19a is an front view of an expandable tubular member Including one or 
more resilient panels. 

HG. 1 9b is a cross-sectional view of the expandable tubular member of FIG. 

20 19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a is a fragmentary cross-sectional lltustrrtion of an apparatus for 
coupling an expandable tubular member to a preexisting stmcture positioned within 
a wellbore. 

25 FIG. 20b IS a fragmentary cross-sedionai iBustration of the apparatus of FIG. 

20a after coupTing the anchor to the weHbors casing. 

FIG. 20c is a fragrnentaiy cn)ss-sectional Illustration of the apparato 
20b after initiattng the axial displacement of the expansion cone. 

FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21a is an illustration of the anchor of the apparatus of FIG. 20a 

FIG. 21b is an iBustration of the anchor of FIG. 21a after outwardly extending 
the spikes. 

FIG. 22a is an illustration of the anchor of the apparatus of FIG. 20a. 
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FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 
the splices. 

FIG. 22c Is a cross-sectional Illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a liragmentary cross-sectional illustration of an apparatus for 
coupling an expandat)le tutnjlar memljer to a preexisting structure positioned within 
a wellbore. 

FIG. 23b Is a fragmentary cross-sectional llustretion of the apparatus of FIG. 
20a after injecting a quantity of a hardenaUe fluldic sealing material into the open 
hole weDtxxe section proximate the lower section of the expandable tubular 
memi>er. 

FIG. 23c is a fragmentaiy aoss-sectionai illustratlQn of the apparatus of FIG. 
23b after pemnitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-secBonal illustration of the apparatus- of HG. 
23c Mer initiating the axial displacement of the expansion cone! 

FIG. 23e is a firagmentary cross-sectional illustration of the epparatus of FIG. 
23d altar completion of the radial expansion of the expandable tubular member. 

FIG. 24a is a fragmentary cross-eeeUonal illustration of an apparatus and 
method for coupling an expendable tubular member. to a preexisting stnjcture 
positioned within a wellbore casing and an open hole wellborn section. 

FIG. 24b Is a Itagmentary ciioss-sectionat illustration of the apparatus of FIG. 
24a after releasing the padcer. 

FIG. 24c is a fragmentary cross-sectional RhJStFation of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the e)9ansion oone. 

FIG. 2Sa is a fragmentary croes sectional illustration of an wratus and 
nrtethod lor coupling an expandable tubular member to a preexisting structure 
positioned within a wellbore casing and an open hole wellbore sedioa 

FIG. 25b is a fragmentary cross-sectional inustration of the apparatus of FIG^ 
25a after Injecting a quantity of a fluidic material into the expandable tubular 
member having a higher density than the fluid within the preexisting stracture 
outside of the expandable tubular nriember. 

FIG. 25c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25b after extnjdhfig the expandable tubular member off of the expansion cone. 

FIG. 26a is a fragmentary cross-sectional IHustration of an apparatus and 
method for coupling an expandabletubuiar memberto a preexisting stnwture. 
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FIG. 26b is a fragmentary aoss-sectional iUustration of the 
26a after the initiation of the radial expansion precess. 

FIG. 26c is a fragmentary cross-sectionai Illustration of the oonf>letion of the 
radial expansion process using the appaiatus of FIG. 26b. 

5 FIG. 27 Is a flow diart illuslration of a method of coupfing an expandable 

tubular to a preexisting stmcture. 

FIG. 28 is a cross-sectional Mustration of an expandable tubular coupled to a 
preexisting structure using an expansion cone. 

FIG. 29 Is a cross-sectional Illustration of the subsequent application of radial 
10 pressuiB to the expandable tubular member of FIG. 28. 

Detailed Description 

Refening initially to FIGS. 1a. lb, Ic, Id. 1e. If and 1g. a method and 

apparatus for coupling an expandable tubular member to a preexisting stmcture will 
be described. IReferring to Fig. la. a weUbore casing 100 is positioned within a 
15 subtenranean fomwtion 105. The wellbore casing 100 may be positioned in any 
orientation from the vertical direction to the horizontal directton. The weliboiB casing 

100 farther Includes one or more openings 110 that may have been the result of 
unintentlohal damage to the wellbore casing 100. or due to a prior peribration or 
fracturing operation peifnmed upon the surrounding subterranean fbmation 105. 

20 As wHI be recognized by persons having odlnaiysWIHn the art. the openings 110 
can adversely affect the subsequent operatkxt and use of the weSbore casing 100 
unless they are sealed off. 

An apparatus 115 is uUHzed to seal off the openings 110 In the wellbore 
casing loa More geneialty. the apparatus 115 is preferably uMIZBd to fbnn or 

25 repair wellbore casings, pipelines, or stnjdural supports. 

The apparatus 115 preferably includes a first support member 120. a second 
support member 125. an expansion cone 130. an anchorii^ device 135, and 

expandable tubular member 140. and one or more sealing members 145. 

The first support member 120 is preferably adapted to be coupled to a 

30 surface location. The first support member 120 Is further coupted to the anchoring 
device 135. The first support memtjer 120 is pr^srably adapted to convey 
pressurized fluidic materials andfor electrical cunent and/or oommurdcatlon signals 
from a surfece location to the anchoring device 135. The first support member 120 
may. tor exampto, be conventional oommeroialiy available slick wire, braided wire. 

35 ooHed tubing, or driDbig stock materirf. 
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The second support member 125 is preferably adapted 1o be coupled to a 
surfece location. The second support member 125 Is further coupled to the 
expansion cone 130. The second support member 125 is preferably adapted to 
pennit the expansion cone 130 to be axially displaced relative to the first support 
5 member 120. The second support member 125 may, for example, be conventional 
commerdaily available Oxk wire, braided wire, coiled tubing, or driUIng stock 
material. 

The expansion cone 130 is coupled to the second support mennber 125. The 
expansion cone 130 is preferably adapted to radially expand the expandable tubular 

10 member 140 when the expansion cone 130 is axially displaced relative to the 
expandable tubular member 140. 

The anchoring device 135 is coupled to the first support member 120. The 
anchoring device 135 is preferably adapted to be controHably ooufMed to the 
expandable tubular member 140 and the welibore casing 100. in this manner, the 

15 anchoring device 135 preferably controlably anchors the expandable tubular 
member 140 to the weHbofe casing 1.00 to ladfitate the radial expansion of the 
expandable tubular member 140 by the axial displaoement of the expansion cone 
130. Tlw anchoring device 136 includes one or nmre expandable elements 150 that 
are adapted to controltably extend from the body of the anchoring device 135 to 

20 engage both ttie expandable tubular member 140 and the welibora casing 100. The 
expandable elements ISO are actuated using fluidic pressure. The anchoring device 
135 is any one of the hydraulicaily actuated packers commercially available from 
Hamburtbn Energy Sen/ices or Baker-Hughes. 

The expandable tubular member 140 is removably coupled to the expanston 

25 cone 130. The expandable tubular member 140 Is further preferably adapted to be 
removably coupled to the expandable element 150 <rf the anchoring devtee 135. 
The expandable tubular member 140 includes one or more anchoring windows 155 
for permitting the expandable elements 150 of the anchoring device 135 to engage 
the welibore casing 100 and the expandable tubular men^ 140. 

30 The expandable tubular membw 140 further includes a tower sectton 160. an 

intemiediate sectkm 165. and an upper sedkm 170. The lower seclton 160 tochite 
the anchoring windows 155 in order to provide anchoring at an end portion of the 
expandable tubular member 140. The wal thickness of the tower and Intonnediate 
sections. 160 and 165. are less than the waU thickness of the upper section 170 bi 
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dfder to optimally couple the ladially expanded portion of the expandable tutxilar 
member 140 to the weHbore casing 100. 

The sealing members 145 are coupled to the outer surfece of the upper 
portion 170 of the expandable tubular member 140. The sealr^ membeis 145 are 
5 preferably adapted to engage and fluidldy seal the htierfaoe between the radially 
exparxied expandable tid)ular member 140 and the wellbore casing 100. The 
apparatus 115 ir^dudes a plurality of seafing members 145. The sealing members 
145 surround and isolate the opening 110. 

As illustrated in FIG. la. the apparatus 1 15 is preferably positioned within the 

10 wellbore casing 100 with the expandable tubular member 140 positioned In 
opposing relation to the opening 110. The apparatus 115 Includes a plurality of 
seeing members 145 that «e positioned above and below the opening 1 10. In this 
manner, the radial expansion of the expandable tubular men^r 140 optimally 
fluidldy isolates the opening 110. 

15 As IHustrated in FIG. lb. the apparatus 1 15 is then anchored to the weHbore 

casing 100 using the anchoring device 135. The anchoring device 135 is 
pressurized and the expandable element ISO is extended from the anchoring devioe 
135 through the corresponding anchoring window 155 In the expandable tubuta* 
nwrnber 140 Into intimale contact wHh the wellbore casing 100. In this manner, the 

20 lower section 160 of the expandable tubular member 140 is removably coupled to 
the wellbore casing 100. 

A compressible cement and/or epoxy is then hr^jeeted into the annular space 
between the unexpended portion of the tubular member140 and the wellMre casing 
100. The compressible cement andtor epoxy b then pemilttod to at least partlaily 

25 cure prior to the initiation of the radial expansion , process, in this manner, an 
annular stmcturai support and fluldic seal is provided around the tubular member 
140. . 

As Hlustrated in FIG. Ic. the expansion cone 130 is then axiaHy displaced by 
applying an axial force to the second support member 125. The axial displacement 
30 of the expansion cone 130 radially expands the expandable tubular member 140 
into Intimato contact with the walls of the wellbore casing 100. 

As IHustraled In FIG. Id. the axial displacement of the expansion cone 130 s 
enhanced by injecting a pressurized Duldic material into the annular space between 
the first support member 120 and the second support member 125. In this manner. 
35 an upward axial force is applied to the lower annular face of the mpansion cone 130 
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using the pressurized fluidic material, in this manner, a temporary need for 
increased axial force during the radial expansion process can be easily satisfied. 

As Illustrated m RGS. 1e. If. and 1g. after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
130. the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the weHbore casirig 100. 

As lilusbBted in FIG. 1g, The opening 110 in the vnellbore casing 100 is 
sealed off by the radially expanded tubular member 140. In this manner, repairs to 
the wellbore casing 100 are optimally provided. More generally, the apparatus 115 
is used to repair or form wellbore casings, pipelines, and stmctural supports. 

Referring to FIGS. 2a. 2b. 2c. 2d. 2e and 2f. a method and apparatus for 
coupling an expandable tubular member to a preexisting structure will be described. 
Referring to Fig. 2a. a wellbore casing 200 and an open hole wellbore section 205 
are positioned within a subterranean fomration 210. The wellbore casing 200 and 
the open hole wellbore section 205 may be positioned In any orientation from the 
vertical direction to the horizontal direction. 

An apparatus 215 is utilized to couple an expandable tubular member to an 
end portion of the wellbore casing 200. In this manner, the open hole wellbore 
section 205 te provided with a cased portion. More generally, the apparatus 215 Is 
preliBrably utHlzad to fbnn or repair weHbore casings, pipelines, or structural 
supports. 

The apparatus 215 preliBrably includes a first support member 220. a second 
support member 225. an expansion cone 230. an anchoring device 235. an 

expandable tubular member 240. one or more upper sealing membere 245. oneor 
more lower sealing membere 250. and a flexible coupling element 255. 

The first support member 220 is preferably adapted to be coupled to a 
suriace location. The first support member 220 is further ooupted to the anehorhg 
device 235. The flret support member 220 is preferably edited to convey 
pressurized fluldic materials ar)d/or electrical current and/or communication signals 
from a surface location to the anchoring device 235. The firet support member 220 
may. for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or driUing stock material. 
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The second support member 225 is preferably adapted to be coiv>ied to a 
surfece location. The second support member 225 is further coupled to the 
expansion cone 230. The second support member 225 is preferably adapted to 
permit the expansion cone 230 to be axially displaced relative to the first support 
member 220. The second support member 225 may, for example, be conventional 
oommerdaiiy avaUable sttck wire, braided wire, coiled tubing, or drying stock 
ntaterial. 

The support member 220 is telescoplcally coupled to the support member 
225. and the support member 225 is coupled to a sur^ support structure. 

The expansion cone 230 Is coupled to the second support member 225. The 

expansion cone 230 is preferably adapted to radially expand the expandable tubultf 

member 24Q when the expansion oone 230 is axially displaced relative to the 

expandable tubular merr^r 240. 

The anchoring device 235 is cou|M to the first support member 220. The 

anchoring <ievioe 235 is preferably adapted , to be cohtiollably coupled to the 
expandable tidnilar mennber 240 eml.the open hole weUbore sectton 205. In this 
manner, the anchoring device 235 preferably controHably anchors the expandable 
tubular member 240 to the open hole weVbore section 205 to fadfltate llie radial 
expansion of the expandable tubular member 240 by the axial dlsplaoement of the 
expansion cone 230. The anchoring device 235 tncfajdes one or more expandable 
elernents 260 that are adapted to coritrollably extend from the body of the anchoring 
device 235 to engage both the flexible ooupOng element 255 and the open hole 
weilborB section 205. The expandable elements 260 are actuated using fiuidic 
pressure. The anchoring device 235 is any one of the hydraulically actoated 
packers oommefdally available from Halliburton Energy Sennces or Baker-Hughes. 

The expandable tAnAar member 240 is removably coupled to the expanston 
cone23a The expandable tubular member 240 is further preferabiy coupled to the 

flexible coupling elemerit 2%. 

The expandaMe tubular member 240 further inchides a tower sectton 265. an 
intennediate section 270, and an upper sedkm 275. The kiwer eedton 265 Is 
coupled to the flexibie coupling element 255 in order to pravkle anchoring at an end 
portton of the expandable tubular member 240. The wan thkdcness of the tower and 
intennediate sections. 265 and 270, are less than the wall thtokness of the upper 
sectton 275 in order to optimally couple the radially expanded portton of the 



16 



10 



15 



I 



expandable tubular member 240 to the wellbore casing 200 and the open hole 
wBllbora section 205. 

The upper sealing membere 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
membeis 245 are preferably adapted to engage and fluididy seal the interface 
betmwx the radially expanded expandable tubular member 240 and the vvellbore 
caslng200. The apparatus 215 Includes a pluraWy of upper sealing members 245. 

The lower sealing members 250 are coupled to the outer suifece of the 
upper portion 275 of the expandable tubular member 240. The tower seaing 
members 250 are preferably adapted to engage and fluUidy seal the intertece 
between the radially expanded expandable tubular member 240 and the open 

wellbore sectton 205. The apparatus 215 includes a plurality of tower seaing 
members 250. 

The flexibto coupling element 255 is coupled to the lower portfon.265 of the 
expandable tubular member 240. The flexibie ODupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the walls of the open hote wellbore section 205. In this manner, the tower portion 

265 of the expandable tubular member 240 Is coupled to the walls of the open hote 
WBllbore section 205. The flexibto coupling element 255 Is a slotted tubular 

member. The flexl»te coupBng element 255 includes one or more hook etemente for 
engaging the wans of the open hole wellbom section 205. 

As ttlustratod in FIG. 2a. the apparatus 215 is preferably positioned with the 
expandabte tubular member 240 positfoned In overiapptog relatton with a portion of 
the weHbore casing 200. In ttHs manner, the radially expanded tubular member 240 
Is coupled to ttie tower portton of the weHbore casing 200. The upper sealing 

members 245 are posWoned In opposing relation to the lower portion of tt» wellbore 
casing 200 and ttie lower sealing membere 250 are positioned m opposing leiation 
to the wans of ttw open hote wellbore section 205. In this manner, ttw interface 
between tiie radially expanded tubular member 240 and the wellbore casing 200 
and open hole wellbore section 205 Is optimally fluWIdy sealed. 

As Hlustreted in FIG. 2b. the apparatus 215 is ttwn anchored to the open 
hote wellbore section 205 using ttie anchoring device 235. The anchoring devtoe 
235 is pressurized and the expandable element 260 is radially extended from ttie 
anchoring devtoe 235 causing ttie flexible coupling element 255 to radially expand 
into intimate' oonteclwittitiiewalls of ttie open hote wellbore section 205. In ttiis 
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manner, the lower secfion 265 of the expandable tubular member 240 is reniovably 
coupled to the walls of the open hole wellbore section 205. 

A compressible cement and/or epoxy is then Injected into ttie annular space 
between the unexpended portion of the tutnilar member 240 and the wellbore casing 
5 100 and/or the open hole wellbore section 205. The compressible cement and/or 
epoxy is then pennitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 240. 

As illustrated in IfIG. 2c. the expansion cone 230 is then axially displaced by 
10 applying an axial force to the second support member 225. The axial displacement 
of the expansion cone 230 radially expands the expandable tubular member 240 
into intimate contact with the walls of the open hole wellbore section 205. 

As illustrated in FIG. 2d, the axial displacement of the expansion cone 230 is 
enhanced by irqecting a pressurized fluidic n^tariat into the annular space befeMen 
15 the first support men*er 220 and the second support m|^^ In Ws mamw 
an upward axial force is applied to the lower annular of the expanse 
using the pressurized fluidic malarial. In this manner, a temporary need fbr 
increased axial force during the radial expansion process can be easily satisfied. 
As illustrated in FIGS. 2e and 2r. after the expandable tubular member 240 
20 has been radially expanded by ttw axial displacement of the expansion cone 230, 
the first supfiort member 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de^>ressurTzing the anchoring device 235 
and then RfUng the first support member 220 and anchoring de^noe 235 from the 
weObore casing 200 and the open hole wellbore section 
25 Referring to FIGS. 3a. 3b. 3c. and 3d. a method and apparatus fbr couplwg 

an expandable tubular member to a preexisting stnicture will be descrt)ed. 
Referring to Fig. 3a, a wellbore casing 300 Is positkxied within a subterranean 
formation 305. The wellbore casing 300 may be positioned In any orientation from 
the vertical direction to the horizontal direction. The wellbore casing 300 further 
30 includes one or more openings 310 that may have been the result of unintenOonal 
damage to the weUbore casing 300, or due to a prior perforation or fracturing 
operation peribmied upon the surrounding subterranean fbmurt^ Aswitlbe 
recognized by persons having ordinary skill in the art. the openings 310 can 
adversely affect the subsequent operation and use of the welibore casing 300 
35 unless they are sealed off. 
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An appaiatus 315 is utilized to seal off the openings 310 In the wellbore 
casing 300. More generally, the apparatus 315 is preferably utilized to form or 
repair wellbore casings, pipellries. or structural supports. 

The apparatus 315 preferably includes a support member 320. an expansion 

cone 325. an anchoring device 330. an expandable tubular member 335. and one or 
more sealing membere 340. 

The support member 320 Is preferably adapted to be coupled to a surface 
tocation. The support member 320 Is further coupled to the expansion cone 325 
and ttie anchoring device 330. The support member 320 Is preferably adapted to 
convey pressurized fluidic materials and/or electrical cunent andtor communication 
signals from a surface location to the anchoring device 330. The support member 
320 may, for example, be conventional commercially available sfick %i»lre, braided 
w^. coiled tubing, or driiHng stock material. 

The expansion cone 325 1$ . coupled to the support tnember 320. The 
expansion cone 325 is preferably adapted to radially expand tt» expandable tubular 
member 335.vvhen ttie expansion cone 325 is axially displaced relative to the 
expandable tubular member 335. 

The anchoring device 330 is oouptod to tt» support member 320 and the 
expansion cone 325. The anchoring device 335 Is preferably adapted to conlrollably 
coupted to ttwexpandabte tubular member 335 to ttie wellbore casing 300. Inttiis 
manner, tin anchoring device 330 preferably controllably anchore the expwidable 
tubular member 335 to the wellbore casing 300 to fadMato the radial exparvien of 
the expandable tubular member 335 by the axial displacement of flie expMion 
cone 325. The anchoring device 330 Includes one or more expandabte etements 
345 Oiat are adapted to controllably extend from the body of ttw anchoring device 
330 to radially displace corresponding eng&gement etemenis 350 provided in the 
expandable tubular member 335. The radial dlsplaoement of ttie engagemwit 
elements 350 couples the expandable tubular member 335 to tin vvellbore casing 
300. The expandabte etements 345 are pistons tint are actuated using fluidic 
pressure. The anchoring device 330 is any one of tite hydraulically actuated 
anchoring devices commercially avaUabte from Halliburton Energy Services or 
Bal(er<Hughes. 

The expandable etements 345 are explosive devices ttiat controllably 
gensrate a radteily directed exploehre force for radially displacing the engagement 
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elements 350. The explosive e)^ndable elements 345 are shaped explosive 
charges commercially available from Halliburton Energy Services. 

The expandable tubular member 335 is removably couptod to the expansion 
cone325. The expandable tubular member 335 includes one or more engagement 
5 devices 350 that are adapted to be radially dteplaoed by the anchoring device 330 
into engagement with the waUs of the wellbore casing 300. In this manner, the 
expandable tubular member 335 is coupled to the welbore casbig 300. The 
engagement devices 350 indude teeth for btting into the suifeoe of the ¥i«nbore 
casing 100. 

10 The expandable tobular member 335 further includes a lower section 355, an 

intermediate section 360. and an upper section 365. The lower section 355 includes 
the engagement device 350 In order to provide anchoring at an end portion of the 
expandable tubular member 335. The wall thidtness of the lower and intermediate 
sedions. 355 and 360. are less than the waH thidtness of the upper section 385 in 

15 order to optimally couple the radiaily expanded (xxtion of the wipandable ti^lar 
member 335 to the welibore casing 300. 

The sealing members 340 are coupled to the outer surface of the upper 
portion 365 of the «(pandable tubular member 335. The sealing membere 340 are 
preiisrabiy adapted to engage and fluidicly seal the interface between the radially 

20 expanded expandable tubular member 335 and the welibore casing 300. The 
apparatus 315 inchides a plurality of sealing members 340. The sealing membere 
340 surround and isolate the opening 310. 

As aiustratod in FIG. 3a, the apparatus 315 is prefsrabiy positioned witNn the 
welibore casing 300 wRh the expaifKtobte tubular member 335 positioned in 

25 opposing relation to the opening 310. The apparatus 315 indudes a pluralify of 
sealing nriembere 340 that are positioned above and below the operyng 310. Inthis 
rnanner. the radial expansion of the expandabto tubidar rnember 335 optimaOy 
fluididy isolates the opening 310. 

As illustrated in FIG. 3b. the expandable tubular member 335 of the 

30 apparatus 315 is then anchored to the welttxxe casing 300 usbig the anchoring 
device 330. The anchoring device 330 s pressurized and the expandabto element 
3^ is extended from the anchoring device 330 ani radialy displaces the 
corresponding engagement eiemente 350 of the expandable tubular member 335 
Into intimate oontad with the welibore casing 300. In this manner, the lower section . 

35 355 of the expandable tubular member 335 is coupled to the wettxxe casing 300. 
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A compressible cement and/or epoxy is then injected into the annular space 
t^etween ttie unexpended portfon of the tutndar member 335 and the wellbore casing 
300. The compiesslbie cement and/or epoxy is then pemiitted to at ieast partialiy 
cure prior to the initiation of the radial expansion process, in this manner, an 
annular strudural support and fluidic seal is provided around the tubular member 
335. 

As illustrated in FIG. 3c. the anchoring device 330 is then deacttvatad and 
the expansion cone 325 is axially displaced by applying an axial force to the support 
men*er 320. The deactivation of the anchoring device 330 causes the expandable 
elements 345 to radially retract into the anchoring device 330. Alternatively, the 
expandable elements 345 are resillently coupled to the anchoring device 330. In 
this manner, the expandable elements 345 rrtract automaticaUy upon the 
deactivation of the anchoring device 330. The axial displacement of the expansion 
cone 325 ladiaRy ex|x»ids the expandable tubular member 335 Into intimate contact 
with the walls of the wellbore casing 300. 

As ilhjstrated RG. 3d. after the expandable tubular member 335 has been 

radially expanded by the axial displaoement of the expansion cone 335. the support 
member 320. expansion cone 325. and the anchoring device 330 are preferably 
removed from the expanded expandable tubular member 335: 

The opening 310 m the wellbore casing 300 Is sealed off by the radially 
expanded tubular member 335. In this manner, repairs to the wellbore casing 300 
are optimaay provided. More generally, the apparatus 315 Is used to repair or fonn 
wellbore casings, pipelines, and stnjctural supports. 

Referring to FIG. 4, a system 400 for applying an axial force to the expansion 
cones 130. 230. and 325 Includes a lifting device 405. a first support member 410, a 
shock absorber 415. and a second support member 420. The system 400 is 
adapted to minimize the transfer of shock toads, created during the completton of 
the radial expansion of tubular members by the expanston cones 130. 230. and 325, 
to the lifting devtee 405. in this manner, the radial expansion of tubular members by 
the expanston cones 130. 230 and 325 Is provided In an optimally safe manner. 

The HfUng device 405 is supported at a suifeoe tocatlon and Is coupled to the 
first support member 410. The lifting devtoe 405 may comprise any number of 
conventtonal commercially available lifting devices suitable for manipulaling tajbular 
members within a wellbore. 
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The first support nmnber 410 is coupled to the lifting device 405 and the 
shodc absort)er 415. The first support member 410 may comprise any numt>er of 
conventional commercially available support members such as. for example, coiled 
tubing, a dril string, a wireline, braided vvire. or a slick line. 

The shock absorber 415 Is coupled to the first support member 410 and the 
second support member 420. The shock absorber 415 Is preferably adapted to 

absorb shock loads transmWedfinom the second support member 420: Theshock 
absorber 415 may be any number of conventional commercially available shock 
absoibers. 

The second support member 420 is coupled to the shock absorber 415. The 
second support member 420 is further preferably adapted to be coupled to one or 
more of the expansion cones 130, 230 and 325. 

During operation of the system 400. the IHling device applies an axial force to 
one of the expansion cones 130. 230. and 325 In order to radially expand tubular 
members. Upon the oompletbn of the radial expanskxi process, when the 
expanskm cones 130. 230 and 325. exit the radially expanded tubular members, the 
sudden shock toads generated are absorbed, or at least minimized, by the shock 
absorber 415. in this manner, the radial expanston of tubular members by pulling 

the expansion cones 130. 230 and 325 using the lifting devk» 405 is provided In an 
optfmally safe manner. 

Refening to RG. 5, a coupling system 500 for use in the expandable tubular 
members 140. 240. and 335 will now be described. The system 500 Includes an 
upper ring 505. a sealing element 510. and a tower ring 515. The upper ring 505. 

the sealing elamenl 510. and the tower ring 515 are prowkJed on the outer surtittes 
of the expandable tubjiar members 140. 240. and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505. the sealing element 510. and the tower ring 51S engage the interior 
surface of the preexisting stmcture that the expandable tubular membeis 140. 240 
and 335 are coupled to. The upper and tower rings. 505 and 615. penetrate the 
Interior surface of the preexisting structure that the expandable tubular membeis 
140. 240 and 335 are coupled to In order to optimally anchor the tubular members 
140. 240 and 335 to the preexisting structure. The seaRng etoment 510 is 
compressed Into contact with the interior surface of the preexisting stnjcture that the 
expandabiB tubular members 140, 240 and 335 are coupted to In order to optimally 
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fydidy seal the interface between the tulnilar meml)ers 140, 240 and 335 and the 
preiBxisling stnicture. 

The upper and lower rings, 505 and 515. extend liom the outer surfaces of 
the tutHjIar memtwis 140. 240 and 335 by a distance of about 1/64 to % inches. 
5 The upper and toi(w rings. 505 and 515. extend about 1/8" frorn the outer surfa^ 
of the tubular meirtbeis 140. 240, and 335 in order to optimally engage the 
preeidsling structure. 

The seaHng element 510 extends from the outer surfaces of the tubular 
members 140. 240 and 335 by a distance substantially equal to the extension of the 
10 upper and lower rings. 505 and 515. above the outer surfaces of the tubular 
members 140, 240 and 335. The sealing element 510 is febricated firom nibber In 
order to optimally fluididy seal and engage the preexistihg structure. 

"me tubular members 140, 240 and 335 include a plurality of the coupling 
systems 500. The coupling systems 500 are provided on the lovw. intermediate. 
15 and upper portions of the tubplar members 140, 240, and 335. 

Referring now to FIG. 6. an expandable tubular nf»mber 600 for use In the 
apparatus 115, 215 and 315 win be described. The tubular member 600 preferably 
Includes a lower portion 805, an Intermediate portion 610, and an upper portion 615. 
The lower portion 605 18 coupled to the Intermediate portion 610. Thetower 
20 portion 605 Is further adapted to mate v«dth the anchoring devices 135. 235. and 330. 
The tower portion 605 further preferably Includes one or more slotted portions 62^ 

fbr fecHitath^ the radial expansion of the lower portion 605 by the anchoring devices 
135, 235. and 330. In this manner, the lower portion 605 of the tubular member 600 
Is preferably radially expanded by the anchoring devices 135. 235, and 330 into 

25 contact with the preexisting structure. Furthermore, in this manner, the lower portion 
605 of the tubular member 600 is anchored to the preexisting stnjdure prior to tt« 
initiation <rf the radtaj expansion process. 

The intennedlate portion 610 Is coupled to the lower portion 605 and the 
upper portion 615. The v^H thicknesses of the lower and IntennediatB portlone. 605 

30 and 610. are less than the v>«ll thickness of the upper portton 616 in order to 
fedlitate the radial expansion of the tubular mernber 600. The tower and 
intennedlate portions. 605 and 610. are preexpanded to mate with the expanston 
cone. 

fReferring to FIG. 7. an expandabto tubular member 700 for use in the 
35 apparatus 115. 215 and 315 wBI be described. The tubuter member 700 minimbes 
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the shock loads created upon Ihe completion of the radW jt^ 
tubular member 700 Includes a lower portion 705. a lower transRionary portion 710. 
an intennedlate portion 715. an upper Iransitionary portion 720. an upper portion 
725. and a sealing element 730. 

The lower portion 705 Is coupled to the loiwrlransilionaiy portion 71^^ The 
tower portion 705 is preferably adapted to mate %ifith the expansion cone and the 
anchoring device. 

The lower transitionaiy portion 710 Is coupled to the lower portion 705 and 
the intermediate portion 715. The lower transllionary portion 710 is adapted to inate 
with the expansion cone. The waU tWcknesses of the lower portion 705 and the 
tower transitlonary portion 710 are less than the waD thicknesses of the 1^^ 
portton 715, the upper trensitionary portton 720 and the upper portloh 725 In order to 
optimally facilitate the radial expansion process. 

The Intermediate portion 715 is coupled to the tower transitkMiaiy portion 710 
and the upper transittonary portton 720. The outekJe diameter of Ihe Werniedlate 

portton 715 is less than the wall Ihfcknesses of the tower portton 705 and the upper 
■ portton 725. 

The upper transittonary portton 720 Is coupted to the intemwdiate portton 
715and the upper portton 725. 

The upper portton 725 Is ooMpted to the upper transittonary portton 720. 

The sealtog etoment 730 is ooupted to the outstoe surface of the 
intennediate portton 715. The outsWe diameter of the sealing etoment 730 is less 
than or equal to the outsWe diameter of the toww portton 705 and the upper portton 

725 In order to optimally protect the sealing etement 703 during ptacement of the 
tubutof member 700 within the preexistirig structure. 

During the radtoi expanston of the tubutar member 700 using the apparatus 
115. 215 and 315. the preexpanston of the upper transMonaiy portton 720 and the 
upper portton 725 reduces the shock toads typfcaMy created during Ihe end portton 
o# the radial expanston process. In this manner, the radial expanston process to 
optimally provtoed in a safe manner. Furthennore, because the sealing element 730 
is preferably recessed betow the surfaces of the tower portion 705 and the upper 

portton 725. the sealing etoment 730 is optimally protected from damage during the 
placement of the tubular member 700 within the preexisting stnidure. 
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Referring to FIG. 8. an expandable tubular member 800 for use in the 
apparatus 1 1 5. 21 5 and 315 wW be described. The tubular member 800 preferably 
includes a kuwer portion 805. an Intennnediate portion 810. and an upper portion 815. 

The lower portion 805 is coupled to the intermediate portion 810. The lower 
portion 805 is further adapted to mate with the expansion cones 130. 230. 325 arid 
the anchoring devices 135, 235. and Siso. The inlemiediate portian 810 is ooupted 
to the lower portion 805 and the upper portion 815. The waD thidcnesses of the 
lower and intennediate portions, 805 and 810. are less than the wall thickness of the 
upper portion 815 in order to fedlitate the radial expansion of the tubular member 
800. The lower and intermediate portions. 805 and 810. are preexpanded to mate 
wHh the expansion cone. 

The upper portion 815 is coupled to the intemiediate portion 810. The upper 
portion 815 further pr^erably includes one or mors slotted portions 820 for 
fadlitating the radial expansion of the upper portion 815 by the expansion cones 
130. 230. and 325. in this manner, the upper portion 815 of the tubular meniber 800 
is preferably ratfialiy expanded by the expansion cones 130. 230, ani 325 with 
minimal shock loads when the expansion cones 130. 230 and 325 exit the 
expandabte tubidar member 800. 

Ftefanring to FIG. 9. a method of a|^)lying an axtel force to the expansion 
oones 130. 230, and 325 wUI now be described. The axial displaoement of the 
expan^n cones 130. 230. and 325 during the radial expansion process is provided 
by applying an axul force to the expansion cones 130. 230. and 325. The axial 
force provided includes the application of a substentialiy constant axial force fbr 
some tfrne periods and the application of incrsased axial force for other thne periods 
in order to optimally fadKtete the radial expansion process by minimizing the effoda 
of friction. The application of the increased axial force is. provided on a periodic 
basis in order to optimally provide a variabto contact area between the expansion 
cone and the tubular member being expanded. The application of the increased 
axtel force is provided on a random basis in order to optimally provide a variabto 
contact area between the expansion cone and the tubular member being expanded. 
The duty cycte of the application of constant and increased axial forces ranges from 
about 9(yi 0 % to 6W4p % in order to optimally radially expand the tubular members. 

The ratto of the increased axtel force to the substantiaHy constant axial force ranges 
from Bbout 1.5 to 1 to about 4 to 1 in order to optimally provide a variabte contact 
area between the expansion cone and the tubular member being expanded. 
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promote more even wear of the expansion cone, and dean debris from the 
expansion cone surfece. 

Referring to FIGS. 10a to lOi. an apparatus and method for forming a 
weltbore casing will now t>e descril)ed. As illustrated In FIG. 10a. a wellbore casing 
1000 and an open hole wellbore section 1005 are provided In a subtwranean 
fbnnation 1010. The wellbore casing 1000 and open hole v»»enbore section 1005 
may be orientated at any orientation ranging from the vertical to the hoiizDnlal. A 
new section of wellbore casing is formed In the open hole wellbore section 1005 
using an apparatus 1015. More generally, the apparatus 1015 Is uBIiwd to fbmi or 
repair wellbore casings, pipelines, or structural supports. 

The apparatus 1015 preferably Includes a first support member 1020, a 
second support membsr 1025. an expansion cone 1030. an anchoring device 1035. 
an expandable tubular member 1040. one or more upper sealing members 1045. 
one or more tower seaBng members 1050, and a flexible couplliig element 1 055. 

15 The first support member 1020 Is preferably adapted . 

surface location. The first support member 1020 Is further coupled to the anchoring 

device 1035. The firel support member 1020 is preferably adapted to convey 
pressurized fluWIc iiHlerials andfor electrical cunent and/or communication signals 

fh)m a surface location to the anchoring device 1035. The first support member 
20 1020 may. for example, be conventional commercially available slick wire, braided 
vrire, colled tubing, or drilHng sfcx* material. 

The second support member 1025 is preferably adapted to be coupled to a 
surface tocatlon. The second support member 1025 is further coupled to the 
expansion cone 1030. The second support member 1025 is preferably adapted to 
25 pemiR the expansion cone 1030 to be axially displaced relative to the first support 
member 1020. The second support member 1025 may. for example, be 
conventional comrnercially available slick wire, brakled wire, coiled tubing, or drilling 
stock material. 

The support member 1020 Is tolesooplcally coupled to the support member 
30 1025. and the support member 1025 Is coupled to a surface support member. 

The expanston cone 1030 Is cou^ to the secof^d support mernber 1025. 

■n^ expansion cone 1 030 Is preferably adapted to radially expand the expandabte 
tubutar member 1040 when the expansion cone 1030 is axially displaced retetive to 

the expandable tubular member 1040. 
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The anchoring device 1035 is coupled to the first support member 1020. 
The anchoring device 1035 is preferably adapted to be controllebly coupled to the 
expandable tubular member 1040 and the open hole weHbore section 1005^ Inthls 
manner, the anchoring device 1035 preferably controHably anchore the expandable 

tubular men*er 1040 to the open hole weUbore section 1005 to IWI^ 
expansion of Ihe expandable tubular member 1040 by the axial displacement of the 
expansion cone 1030. 

The anchoring device 1035 includes one or more expandable etementa 1060 
that are adapted to oontrollably extend from the body of the anchoring device 1035 
to engage both the flexible coupling element 1055 and the open hoto weNbore 
section 1005. The expandable elements 1060 are actuated using fluidic pressure. 

The anchoring device 1035 further includes a fluid passage 1036 adapted to 
receive a ball plug or other similar valving element In this manner, fluidic materials 
can be exhausted from the anchoring device 1035 and the fluid passage .1038 can 
be oontrollably plugged. The anchoring device 1035 is any one of the hydiaulibally 
actuated padtere commercially available from Halliburton Energy Services or Baker- 
Hughes, modified in accordance VMith the teechings of the present disclosure. 

The anchoring devices 135. 235. and 330 are also modified to includes a 

fluid passage that can be conboilaWy plugged in Oder to penrtt fluidic materials to 
be exhausted from the anchoring devices 135, 235. and 330. 

The expandable tubular member 1040 Is removably coupled to the 
expansion cone 1030. The expandable tubular member 1040 is further preferably 
ooupted to the flexiMecouplir« element 1055. . 

The expandable tubular inember 1040 further includes a lower seclibr) 1065, 
an intermediate section 1070. and an upper section 1075. The ioiwer section 1085 
is coupted to the flexible coupling element 1 055 in order to provide anchoring al an 
end portion of the expandable tubular member 1040. The wal thickness of the 
lower and intermediate sections, 1065 and 1070. are less than the waH thickness of 
the upper section 1075 in order to optimally couple the radlaOy expanded portton of 
the expandable tobular member 1040 to the vvelibore casing 1000 and the open 
bote welibore sectton 1005. 

The expandable tubular member 1040 is further provided in accordance with 
the teadrings of expandable tubular members described above end Wustrated in 
FIGS. 5-8. 
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The upper sealing members 1045 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage arKl fluididy seal the interlace 
between the radially expanded expandable tubular member 1040 and the wellbore 
5 casing 1000. The apparatus 1015 includes a piurality of upper sealing members 
1045. 

The lower sealii^ members 1050 are coupled to the outer nirface of the 
upper portion 1075 of the expandable tubular member 1040. The lower sealing 
members 1050 are preferably adapted to engage and fluidiciy seal the interface 
10 between the radially expanded expandable tubular member 1040 and ttie open 
weObore section 1005. The apparatus 1015 includes a phiralify of lower seaHng 
membere 1050. 

The flexible coupling element 1055 is coupled to the lower portion 1065 of 
the expandable tubular member 1040. The flexible coupling element 1055 is 

15 preferably adapted to radially expanded by the andxjring device 1035 into 
engagement within the waHs of the open hole wellbore section 1005. In this 
manner, the lower portion 1065 of the expandable tubular member 1040 is coupled 
to the wels of the open hole wellbore section 1005. The flexible coupling element 
1055 » a slotted ttrtxjbr member. The flexible coupling element 1055 includes one 

20 or more hook elements for engaging the walls of the open hole wellbore section 
1005. 

As Slustreted in FIG. iOa. the apparatus 1015 is preferably positioned with 
the expandable ttri)ular mmnber 1040 positioned in overiapping relation with a 
portion of the wellbore casing 1000. In this manner, ttie radially expanded tubular 

25 member 1040 Is coupled to the tower portion of the wellbore casing 1000. The 
upper sealing membera 1045 are positioned In opposing relation to the kwwr portion 
of the wellbore casing 1000 and the lower sealing membere 1050 are positioned h 
opposing relation to the walls of the open hole wellbore section 1005. In this 
manner, the interfeoe between the radially expanded tubular member 1040 and the 

30 wellbore casing 1000 and open bote weRbore section 1005 Is optimaliy fluidiciy 
sealed. 

As iHustrated in FIG. 1(tt>. A quantify of a non-hardenabie fluldic matBrial is 
then injected into and then out of the apparatus 1015. The non-hardenabie material 
is discharged from the appiffatus 1015 using the valveable flow passage 1065. The 
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non4»»denable fluidic material may be any number of conventional commerc<ally 
available fluidic materials such as, for example. driUing mud. 

As iUustratad in FIG. 10c. A quantity of a hardenable fluidic seaHng material 
is then injected into and out of the apparatus 1015. The hardenable fluidic sealing 
material is exhausted fiom the apparatus 1015 using the vaiveable flow passage 
1065. The hardenable fluidic sealing material is permitted to completely fill the 
annular space between the tubular member 1040 and the open hole wellbore 
section 1005. The hardenable fluidic seafing material may be any number of 
conventional commercially available materials such as. for example, cement, slag 
mix and/or epoxy resin. In this manner, a fluidic sealing annular element Is provided 
around the radially expanded tubular member 1040. 

As illustrated In FIG. 10d, Another quantity of a non-hardenable fluidic 
material is then injected into and out of the apparatus 1015. A ball plug or dart 
. 1080, or other similar fluid passage blocking device, is placed into the non- 
15 hardenable fluid material. The ball plug 1080 then seats In and seals off the 
valveabiB fluid passage 1065. In this manner, the anchoring device 1035 is then 
pressurized to anchor the tubular member 1040 to the open hole wellboie section 
1005. 

The vaiveable fluid passage 1065 includes a remote or pressure activated 
valve for sealing oif the vaiveable fluid passage 1065. 

As Hiustrated In FIG. lOe. The apparatus 1015 is then anchored to the open 
hole welbore section 1005 using the anchoring device 1035. The anchoring device 

1035 Is pressurized and the expandable elenrwnt 1060 Is radially extended ftom the 
anchoring device 1035 causing the flexibie ooupHng element 1055 to radially expand 

into intimate contad with the walls of the oper» hole wellbore Section 1005. In this 
manner, the lower section 1065 of the expandable tubular menter 1040 is 

lemovaWy coupled to the wails of the open fwie WBllbpre section 1005. 

As niustraled in FIG. lOf. the expansion cone 1030 is then axtaUy dispiaoed 
by eppiying an axial force to the second support member 1025. The axial 
dtspiaoement of the expansion cone 1030 radially expands the expandable tubular 

member 1040 into intimate contact vvith the vyalls of the open hole wellbore section 
1005. 

As illuslratod In FIG. lOg. the axial displacement of the expansion cone 1030 
is enhanced by irijeding a pressurized fluidic material Into the annular space 
between the first support member 1020 and the second support member 1025. in 
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this manner, an upward axial force is applied to the lower annular face of the 
expansion cone 1030 using the pressurized fhiidic material. In this manner, a 
temporary need for increased axial fbroe during the radial expansion process can be 
easify satisfied. 

5 The. hardenable fluidic sealing material is then pennitted to at least partial 

cure. 

As Illustrated In FIGS. lOh and l6i, after the expandable tubular member 
1040 has been radially expanded by the axial displacement of tt» expansion cone 
1030, the first support member 1020 and the anchoring device 1035 are prefcraWy 
10 removed from expandable tubular member 1040 by de-pressurizing the anchoring 
device 1035 and then lifting the first support member 1020 and anchoring device 
1035 from the weObofB casing 1000 and the open hole weBbore section 1005. 

The resulting new section of weMwre casing includes the radially expanded 

tubular member 1040 and the outer annular layer of the oired fluWIc sealing 
15 material In this manner, a naw.sectton of vi«llbore casing Is opUmafly provided, 
litere generally, the apparatus 1015 Is used to Ibiinand^or repair weBbore casings. 

(rtpellnes, and structwd supports. 

Referring to RGS. 11a to llg. an apparatus and method for coupling an 
expandable tubutar member to a preexisting structure will now be described. 
20 Rel^ng to Fig. 11a, a v»«itoorB casing 1100 is positioned within a subterranean 

fbimation 1105. The vweHboie casing 1100 may be positioned in any orientaUon 
from the vertical diiBcBon to the horizontal direction. The vweBbore casing 1100 
further includes one or more openings 1110 that may have been the result of 
unintentional damage to the weHbore casing 1100. or due to a prior perforrtion or 
25 ffraduring operation pertbrmed upon Ihe surrounding subtenanean fumation 11M. 
As will be recognized by persor» having onJinay skiB In the art. the openings 1110 
can adversely affect the subsequent operation and use of the weBbqre casing 1100 

unless they are sealed off. 

An appawlus 1115 is uUHzed to seal off the openings 1110 In the weHbore 
30 casing 1100. More generally, the apparatus 1115 Is prefsraWy uOied to fbrni or 
repair wellbore casings, pipelines, or sinietural supports. 

The apparatus 1115 preferab^ Includes a first support member 1120. a 
second support member 1125. an expenslon cone 1130. an anchoring device 1135, 
and expandabte tubular member 1140. and one or more sealing members 1145. 
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The first support member 1120 is prefwably adapted to be coupled to a 
surface location. The first support memt)er 11 20 is further coupled to the arwhorfeig 
device 1135. The first support memtier 1120 is preCerBbly adaptad to convey 
pressurized fluidic materials and/br electrical cunent and/br oommunication signals 
from a surface location to the anchoring device 1135. The first support member 
1120 preferably has a substantially hollow annular cross sedionai shape. Thefirst 
support member 1120 may. Ibr example, be fabrkalad thm conventional 
commercially available sHck wire, braided wire, coiled tubing, or drilling stodt 
material. 

The second support member 1 125 is preferably adapted to be coupled to a 
surface location. The second support member 1125 is further coupled to the 
expansion cone 1130. The second support member 1125 is preferably adapted to 
pennit the expansion cone 1130 to be axially displaced relative to the first support 
member 1120. The. second support member 1125 may, for example, be 
conventionai convnerdally availabiB slick wire. braUed wire, coiled tiAIng, or drilfing 
stock material. 

The first support member 1120 is coupled to a surface location by a slip Joint 
and^or sliding sleeve apparatus that is oonoentrieally ooupied to the second support 
member 1 125. 

The expanskMi cone 1130 is coupled to the second support member 1125. 
The expanskm cone 1130 Is prsferably adapted to radially expand the expandiriMe 
tubular mentitMr 1140 when the mpanston cone 1130 Is ttdally displaced relative to 
the expandable tubular member 1 140. 

The anchoring devtoe 1135 is coupled to the first support member 1120. 
The anchoring device 1135 is preferably adapted to be oontraNabiy ooupied to the 
expandable tubular member 1140 and the welRxxe casing 1100. In this manner, the 
■anchoring device 1135 preferably contn)llal>ly anchors the expandable tubular 
member 1140 to the wellbore casing 1100 to fadBate the radial expansion of the 
expandable tubular member 1140 by the axial displaoentent of the expanston oone 
1130. The anchoring device 1135 includes one or moreexpendable elements 1150 
that are adapted to contoollably extend from the body of the anchorir^ device 1135 
to engage both the expandable tubular member 1140 and the wetibore casing 1100. 
The expandable elements 1160 are actuated using fluidic pressure. The anchoring 
devtoe 1135 is any one of the hydraulkaHy actuated packere commercially available 
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from Halliburton Energy Services or Baker-Hughes modlTied in accordance with the 
teachings of the present disclosure. 

The expandable tubular member 1140 is removably coupled to the 
expansion cone 1130. The expandable tubular member 1140 is further pielerably 
adapted to be removably coupled to the exparKlable elements 1 1 50 of the anchoring 
device 1135. The expandable tubular member 1140 includes one or more 
anchoring windows 1155 for pemAHng the expandable elements 1150 of the 
anchoring device 1135 to engage the weUbore casing 1100 and the expandable 
tubular member 1140. 

The expandable tubular member 1140 further includes a lower section 1160. 
an intermediate sectton 1165. and an upper sectton 1170. The lower seclton 1160 
rests upon and Is supported by the expansion cone 1 130. The intermediate section 
1165 includes the anchoring windows 1155 in enter to provide anchoring at an 
ntermediate portion of the eiqsandatte tubular member 1 1 40. 

The sealing members 1145 are coupted to the outer surface of the 
expandabte tubular member 1140. The sealing members 1145 are preferably 
adapted to engage and fludidy seal the interface between the radially expanded 
expandable tubular member 1140 and the wellbore casing 1100. The apparatus 
1115 includes a phjralily of sealing members 1145. The sealing members 1145 
surround and isolate the opening 1110. 

As Ulustrated in FIG. 11a. the apparatus 1115 is preferably positioned within 
the wellbore casing 1 100 with the expandabte tubular member 1 140 poeltioned in 
opposing relation to the opening 1110 The apparatus 1115 includes a plurality of 
sealing members 1145 that are positioned above and below the opening 1110. In 

this manner, the radW expansion of the expandabte tubular rnernber 1140 optirnally 
fluididy Isoiatos the opening 1110. 

As illustrated in FIG. libi the apparatus 1115 is then anchored to the 
wellbore casing 1100 using the anchoring device 1135. The anchorii^ device 1135 
is pressurized and the expandable element 1150 is extended from the anchoring 
device 1135 through the oonesponding anchoring window 1155 in the expandabte 
tubular member 1140 into intimate contect with the wellbore casing 1100. In this 
manner, the intennediate section 1165 of the expandabte tubular member 1140 is 
removably coupted to the weUbore casing 1 100. 

A oompressibte cement andAorepoxy is then injected Into at toast a portton of 

the annuter space between the unexpended portion of the tubuter member 1 140 and 
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Ihe wellbore casing 1100. The compressible cement and/or epoxy is then permitted 
to at least partially curie prior to the Initiation of the radial expansion process. In this 
manner, an annular stnjdural support and fluldic seal Is provided around Ihe tubular 
member 1140. 

As illustrated in FIG. 1 1c, The expansion oone 1130 is then axially displaced 
by applying an axial force to the second support member 1125. The axial 
displacement of the expansion cone 1 130 radially expands the kwver section 1 160 of 
the expandable tubular member 1140 into intimate contact with the waHs of the 
welibore or the wellbore casing 1 100. 

As illustrated In FIG. lid, The axial displacement of the expansion cone 
1130 Is slopped once the expansion cone 1130 contacts the lovver portion of the 
anchoring device 1135. 

As illustrated in FIG. 1 1e, The anchoring device 1 135 is then decoupled from 
the weHtwre casing 1 100 and the expandable tubular member 1 140. 

As Illustrated in FIO. 1 1f, The axial displacement of the expansion cone 1 1 30 
is then resumed. The anchoring device 1135 is also axial displaced. In this 
manner, the lower section 1160 of the expandable tubular member 1140 Is self- 
anchored to the wellbore casing 1100. The lower section 1160 of the expandable 
tubular member 1 140 Includes one or more outer rings or other coupling members 
to faciitate tfie self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the wellbore or the welibore casing 1100. 

•As Bhistratsd in FIGS. 11g, after the expandable tubular member 1140 has 

been completely radially expanded by the axial displacement of the expansion cone 
1130. the 1110 in the wellbore casing 1100 is sealed off by Ihe radially expanded 
hiMilar member 1140. In this manner, repaire to the wellbore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or form 
wellbore casings, pipefties. and structural supports. The inside diameter of the 
radially expanded tubular member 1 140 Is substant»lly constant 

Referring to FIGS. 12a to 12d. an apparatus and method for coupling an 
expandable tubular member to a preexisting structure will now be described. 
Rafening to Fig. 12a. a wellbore casing 1200 is positioned within a subterranean 
formation 1205. The wellbore casing 1200 may be positioned in any orientation 
from the vertical direction to the horizontal direction. The wellbore casing 1200 
further includes one or more openings 1210 that may have been the result of 
unintentional damage to the wellbore casing 1200. or due to a prior perforation or 
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fracturing operation performed upon the surrounding subterranean formation 1205. 
As will be recognized by persons having ordlnaiy skiU in the ^ the openings 1210 
can adversely affect the subsequent operation and use of the weHbore casing 1200 
unless they are sealed off. 

5 An apparatus 1215 is utaized to seal off the openings 1210 m the wellbore 

casing 1200. More generally, the apparatus 1215 is preferably utibed to form or 
repair wellbore casings, pipelines, or stnjcturai supports. 

The apparatus 1215 preferably includes a support member 1220. an 
expandable expansion cone 1225. an expandable tubular member 1235. and one or 
10 more sealing nf>embera 1240. 

The support member 1220 is preferably adapted to be coupled to a surface 
location. The support member 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
fluidic materials and^or eiectrjcal current and/or communication signals from a 
surfaoe location to the expandable expansion cone. The support member 1220 
may, for example, be oonventionai commercially available sHck wire, braided wire, 
coiled tubing, or drilling stock materlai. 

The expandable expansion oone 1225 is coupled to the support member 
1220. The expandable expansion oone 1 225 is preferably adapted to radiaOy 
expand the expandable tubular member 1235 when the expandable expansion cone 
1225 is axialiy displaced relative to the expandable tubular member 1235. The 
expandable expansion cone 1225 Is further prelbrabiy adapted to radiaily expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expansion cone 1225 is controllably radially expanded. The expandable expansion 
55 cone 1225 may be any number of conventional commercially avaHable radiaRy 
expandable expansion cones. The expandable expansion cone 1225 Is provided 
substantially as disclosed in U.S. Patent No. 5.348.095. the disclosure of which is 
incorporated herein by reference. 

The expandable tubular member 1235 is removably coupled to the 
0 expansion oone 122S. The expandable tubular member1235 includes one or more 
engagement devices 1250 that are adapted to couple with and penetrate the 
wellbore casing 1200. m this manner, the expandable tubular member 1235 is 
optimally coupled to the wellbore casing 1200. The engagement devices 1250 
include teeth for biting into the surface of the weObore casir^ 1200. 
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The expandable tubular member 1235 further includes a lower section 1255, 
an Intermediate section 1260. and an upper section 1265. The lower section 1255 
includes the engagement devices 1250 in order to provide anchoring at an end 
portion of the expandable tubular member 1235. The wall thickness of the loyver 
5 and intermediate sections. 1255 and 1260, are less than the wall thickness of the 
upper section 1265 in order to optimally faciiitate the radial expansion of the bwer 
and internrediate sections, 1255 and 1260, erf the expandable tubular member 1235. 
The bwer section 1255 of the expandable tubular nrmnber 1235 is stotted In order to 
optimally facilitate the radial expansk)n of the lower sectton 1255 of the expandable 

10 tubular member 1235 using the expandable expansk)n cone 1225. 

The seaHng members 1240 are preferably coupled to the outer surface of the 
upper portk>n 1265 of the expandable tubular nDember 1235. The seaHng members 
1240 are preferably adapted to engage and fluklidy seal the interface between the 
radially expanded expandable tubular member 1235 arKl the wellbore casing 1200. 

IS The apparatus 1215 includes a plurality of sealing n^embers 1240. The sealing 
members 1240 surround and isoiato the opening 1210. 

As illustrated In FIG. 12a, the apparatus 1215 is prrierably posltk>ned. within 
ttie wellbore casing 1200 wHh the expandable tubular mmber 1235 positkmed h 
opposing relatbn to the opening 1210. The apparatus 1215 inckides a phrality of 

20 sealing members 1240 that are posittoned above and below the opening 1210. In 
this manner, the radial expanskm of the expandable tubular member 1235 optimally 
fluktidy Isolates the opening 1210. 

As illustrated in FIG. 12b, the expandable tubular member 1235 of the 
apparatus 1215 is then anchored to the wellbore casing 1200 by expanding the 

25 expandable expansion cone 1225 Into contact with the lower sectkm 1255 of the 
expandable tubular member 1235. The tower section 1255 of the expandable 
tutMilar member 1235 is radially expanded Into intimate contact with the wellbors 
casing 1200. The engagement dewses 1250 are thereby coupled to, and at least 
partially penetrate into, the wellbore casing 1200. In this manner, the tomr section 

30 1255 of the expandable tubular member 1235 is optimally coupled to the wellbore 
casing 1200. 

A compressible cement and/or epoxy Is then kijeded into the annular space 
between the unexpended portion of the tubular member 1235 and the wellbore 
casing 1200. The compressible cement and/or epoxy may then be pemnitled to at 
35 least partidly cure prtor to the initiatton of the radial 9xpanston process. In this 
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manner, an annular structural support and fluidc seal is provided around the tubular 
member 1235. 

As illustrated in FIG. 12c the expandable expansion cone 1225 is then 
axially displaced by applying an axial force to the support member 1220. Theaxial 
displacement of the expansion cone 1225 radiaHy expands the expandable tubular 
member 1235 Into intimate contact with the wals of the vvellbore casing 1200. 

As illustrated in FIG. 12d. After the expandable tubular member1235 has 
been radially expanded by the axial, displacement of the expandable expansion 
cone 1235. the opening 1210 In the weUbore casing 1200 is sealed off by the 
radially expanded tubular member 1235. In this manner, repaire to the vmllbore 
casing 1200 are optimally provided. More generally, the apparatus 1215 Is used to 
repair or form welibore casings, pipelines, and structural supports. 

Refeiiing to FIGS. 13a to 13d. an apparatus and method for coupling an 
expandable tubular member to a preexisting structura will now be described. 
15. Referring to Fig. 13a. a wsllbore casing 1300 is positioned within a subterranean 
lbnT«tion 1305. The weBboie casing 1300 may be positioned In any orientation 
finom the vertical direction to the hofizontal dtedion. The wellbore caaing 1300 
further Includes one or more openings 1310 that may have been the result of. 

unintentional damage to the weBbore casing 1300. or due to a prior pertbralton or 
fracturing operation pertbmied upon the sunoundlng subterranean fb^ 

As will be recogniwd by persons havfcig ordinary skill In the art, the openings 1310 

can adversely affect the subsequert operation and use of the weilbore casing 1300 
unless they are sealed off. 

An apparatus 1315 is utilized 1o seal off the openings 1310 In the wettx>re 
casing 1300. More generally, the apparatus 1315 is preferably utOized to form or 
repair weUbore casings, pipelines, or structural si4)pmts. 

The apparatus 1315 preferably includes a eupport member 1320,. an 
expansion cone 1325, an expandable tubular member 1335, a heater 1340, and one 
or more sealing members 1345. 

The support member 1320 is preferably adapted to be coupled to a surfeoe 
location. The support member 1320 is further coupled to the expansion cone 1325. 
The support msmber 1320 is preferably adapted to convey pressurized fluidlc 
materials and/or eleclrical cunent tmUor communication signals from a surface 
location to the expansion cone 1325 and heater 1340. The support member 1320 
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may. for example, be conventional commercially availaMe slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The expanston cone 1325 is coupled to the support member 1320. The 
expansion cone 1325 is preferably adapted to radiaOy expand the expandable 
tubular menrt)er 1335 when the expanskm cone 1325 Is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventtonal commerdally available expansion cones. 

The expandable tubular member 1335 is removably coupled to the 
expansion cone 1325. The expandable tubular member 1335 Includes one or more 
engagement devtoes 1350 that are adapted to couple with and penetrate the 
weflbore casing 1300. In this manner, the expandable tubular member 1335 is 
optimally coupled to the wellbore casing 1300. The engagement devices 1350 
include teeth for bit^ into the surface of the weltoore casing 1 300. 

The expandable tubular member 1335 further includes a lower section 1355, 
an Intefmediate sectton 1360. and an upper section 1365. The kvwer section 1355 
includes the engagement devices 1350 in order to provide anchoring at an end 
portkm of the expandable titular member 1335. The wiril Ihtekness of the lower 
and inlennedlate sedtons. 1355 and li360. are less than the wail thickness of the 
upper sectkm 1365 in order to opHmaly facilitate the radial expansion of the lower 
and intemwdiate secOons. 1355 and 1360. of the expandable tubular member 1335. 

The tower secUon 1355 of the expandable tubular member 1335 Includes 
one or more shape memory metal inserts 1370. The inserts 1370 are adapted to 
ladiaiiy expand the kwer sectk)n'1355 of the expandable tubular member 1335 into 
intimata contact wHh the wellbore casing 1300 when heated by the heater 1340. 
The shape memory metal inserts 1370 may bo fabricated from any number of 
conventional commercially available shape memory altoys such as. for example. 
NITi or NiTiNOL using conventkxial fbmiing processes such as, for example, those 
described In U.S. Patent Nos. 5.312,152. 5,344,506. and 5.718,531. the disctosures 
of which are Incorporated herein by reference. In this manner, ttie shape memory 
metal inserts 1370 preferably radially expand the tower section 1355 of the 
expandable tubular member 1335 when the inserts 1370 are heated to a 
temperature above their transfwmatkm temperature using the heater 1340. The 
transfbmiatton temperature of the Inserts 1370 ranges ftom aboiA 250» F to 450» F. 
The material composition of the tower section 1355 of the expandable tubular 
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member 1 335 is further seleded to maximize the radial expansion of the lower 
section 1355 during the transformation process. 

The Inserts 1370 are positioned within one or more corresponding recesses 
1375 provided in the lower section 1355 of the expandable tubular member 1335 
Aftematively. the inserts 1370 are completely contained within the lower section 
1355 of the expandable tubular member 1335. 

The heater 1340 is coupled to the support member 1320. The healer 1340 
« preferably adapted to controllably generate a localized heat souroe for elevating 
the temperature of the inserts 1370. The heater 1340 indudas a conventional 
thermostat control in order to control the operating temperature. The heater 1340 is 
preferably conirolled by a surface control device in a conventional manner. 

The sealing members 1345 are preferably coupled to the outer suifeoe ofthe 
upper portion 1365 of the expandable tubular member 1335. The sealing members 
1345 era preferably adapted to engage and fluididy seal the inters between the 
radlaBy expanded expandable tubular member 1335 and the wellbore casing 1300. 
The apparatus 1315 Includes a plurality of sealing members 1345. The sealing 
mwnbera 1345 surround and isolate the opening 1310. 

As illustrated in FIG. 13a. the apparatus 1315 is preferably positioned within 
the weHbora casing 1 300 with the expandabte tubular member 1 335 positioned in 
opposing relation to the opening 1310. The apparatus 1315 includes a plurality of 

seeing membere 1345 that are positioned fi*)ove and below the opening 1310. In 
INS manner, the radial exp;an8ion of the expandabte tubular member 1 336 optimally 
{hMdy isolates the opening 1310. 

As illustrated in RQ. 13b. The expandabte tubutar member 1335 of the 
apparatus 1315 is then anchored to the weHbore casing 1300 by radteHy expanding 
the Inserts 1370 using the heater 1340. The expansion of the inserts 1370 causes 
the lower section 1355 of the expandabte tubuter member 1335 to contact the 
wellbore casing 1300. The engagement devices 1350 are thereby couptod to. and 
at least partially penetrate Into, the wellbore casing 1300. In this manner, the tower 
section 1355 of the expandabte tobuter member 1335 is optimally couptod to the 
wo lbo ro casing 1300. 

A compresslbte cement and/or epoxy is then irijected into the annular space 
•»elween the unexpended portion of the tobular member 1335 and the weHbore 
C8sing1300. The compresslbte cement and/or epoxy may then be pennitted to at 
least parttelly cure prior to the hittetton of the radial expansion process. In this 
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manner, an annidar structural support and fluidic seal Is provided around the tutHJIar 
memt>er 1335. 

As illustrated in FIG. 13c. ttie expansion cone 1325 is then axialiy displaced 
by applying an axial force to the support member 1320. The axial displacement of 

5 the expansion cone 1325 radially expands the expandable tubular member 1335 
into intimate contact witti the walls of the wellbore casing 1300. 

As illustrated in FIG. 13d, After the expandable tubular member 1335 has 
been completely radially expanded by the axial disf^acement of the expansion cone 
1335, the opening 1310 iri the wellbore casing 1300 Is sealed off by the radially 

10 expanded tubular member 1335. In this manner, repairs to the vweUbore casing 
1300 are optimally provided. More generally, ttie apparatus 1315 Is used to repair 
or fbnm wellbore casings, pipelines, and structural supports. 

Refening to FIGS. 14a to 14g. an apparatus and method for coupHng an 
expandable tubular member to a preexisting stmcture wiH now be described. 

15 Referring to Fig. 14a. a wellbore casing 1400 Js positioned within a subterranean 
formation 1405. The welibore cashg 1400 may be positioned in any orientation 
from the vertical diiecHon to the horizonteJ direction. The wellbore casing 1400 
further includes one or more openings 1410 that may have been the resuK of 
unintentional damage to the welibore casing 1400. or due to a prior perforation or 

20 fracturirKi operation perfbmned upon the surrounding subterranean fomwtion 1405. 
As will be recognized by persons having ordinary skill In the art. the openings 1410 
can adversely affect the subsequent operation and use of the wellbore casing 1400 

unless they are seated off. 

An apparatus 1415 is utilized to seal off Uie openings 1410 in the wellbore 

25 casing 1400. More generally, the apparatus 1415 is preferably utHeed to torn or 
repair wellbore casings, pipelines, or structural supports. 

The apparatus 1415 prefersA)ly includes a first support member 1420. a 
second support member 1425. a coupling 1430, an expandabte tubular member 
1435. an expansion cone 1440, a third support member 1445, and a packer ^ASO. 

30 The first support mennber 1420 is preferably adapted to be coupted to a 

surface tocatton. The support member 1420 is further coupled to the expanston 
cone 1440. The first support member 1420 is preferably adapted to convey 
pressurized fluklic materials and/or electrical current and/or oommurricalton signals 
from a surface tocatton to the expansion cone 1440 and the packer 1450. The first 
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support member 1420 may. for example, be oonvantional commercially available 
slick wire, braided wire, coiled tubing, or drilling stodc material. 

The second support member 1425 is preferably adapted to be coupled to a 
surface location. The support member 1425 is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized fiuidic 
materials and/or electrical current andA>r communication signals from a surface 
location to the coupUng 1430. The second support member 1425 may. for example, 
be conventional cornmerdaily avaflable slide wire, braided wire, coiled tubfeig. or 
drining stock material. 

The coupGng 1430 is coupled to the second support member 1425. The 
coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any number of conventk)nal 
commercially available passive or actively controlied coupling devices such as. for 
example, packers or slips. The coupling 1430 is a mechankal slip. 

The expandable tubular member 1435 is removably coupled to the coupling 
1430. The expandable tubular member 1435 includes one or more engagement 
devfces that are adapted to couple with and penetrate the wellbore casing 1400. in 
this manner, the expandable tubular member 1435 is optimally coupled to the 
weBbore casing 1400; The engagement devnes inckide teeth for biting into the 
surface of the welbore casing 1400. The expandable tubular metrter 1435 further 
Includes one or more sealing members on the outside surface of the expandable 
tubular member 1435 in order to optimally seal the interface between the 
expandable tubular member 1435 and the weilbore casing 1400. 

The expansion cone 1440 is coupled to the fkst support member 1420 and 
the third support member 1445. The expanskNi cone 1440 is preferably adapted to 
radially expand the expandable tubular member 1435 when the expanskm cone 
1440 Is axlally displaced relative to the expandable tubular member 1435. 

The tWrt support member 1445 is preferably oouptod to the expanston oone 
1440 and the packer 1450. The third support member 1445 Is preferably adapted to 
convey pressurized fluMic materials and/or eiedricai cunent and/or communkatkxi 
signals from a surface kxatton to the packer 1450. The tWrd support member 1445 
may. for example, be conventktnal commerdaliy available sHck wire, brakled wire, 
coiled tubing, or diflRng stock material. 

The packer 1450 is coupled to the third support member 1445. The packer 
14S0 is further preferably adapted to dontroHably coupled to the weilbore casing 
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1400. The packer 1450 may be any number <rf conventional oommeidaily available 
packer devtoes. A bladder, slipped cage assembly or hydrauito sHps may be 
substituted for the packer 1450. 

As illustrated in FIG. 14a, the apparatus 1415 is preferably posittoned v»»lthin 
5 the vraHbore casing 1400 with the bottom of the e)q9andabie tubular rnernber 1435 
and the top of the expansion cone 1440 posittoned proximats the opening 1410. 

As illustrated in FIG. 14b. The packer 1450 is then anchored to the weilbore 
casing 1400. In this manner, the expanston cone 1440 is maintained in a 
substantially stattonary positton. 

10 As ilkistrated in FIG. 14c The expandable tubular member 1435 is then 

towered towards the statJonary expansion cone 1440. As Illustrated In FIG. 14d, the 
tower end of the expandable tubular member 1435 impacts the expanston cone 
1440 and is radially expanded into contact with the wellbore casing 1400. The lovi«r 
end of the expandabto tubular member 1435 includes one or more engagement 

15 devices fix engaging the wdlbore casing 1400 in Older to optirnally couple ttie end 
of the eiqiandable ti^lar member 1435 to the wellbore casing 1400. 

A oompnessibie cement and/or epoxy is then ir^ected into the annular space 
between the unexpanded ixMlion of the tubular member 1435 and the wellbore 
casing 1400. The compressible cement andfor epoxy is then permttted to at least 

20 partially cure prior to the mitiatton of the radial expanston process. In this manner, 
an annular structural support and fluldte seal is provMed around the tubular member 
1435. 

As (Rustreted in FIG. 14e. The packer 1450 is decoupled from the wellbora 
casing 1400. 

25 As illustrated In FIG. 14f. The expanston cone 1440 is then axially displaced 

by applying an axiai force to the first support member 1420. The axiai displaoement 
of the expanston cone 1440 radially expands the expandatte tubular member 1435 
Into intimate contact with the walls of the wellbore casing 1400. Prior to the initiation 
of the axial displacement of the expanston cone 1440, the coupling 1430 is 

30 decoupted from the expandiMebdN^ member 1430. 

As IHustraied in FIG. .14g. After the expandabto tubular member 1435 has 
been compteteiy radially expanded by the axial displaoement of the expanston cone 
1440. the opening 1410 In the wellborB casing 1400 Is sealed off by the radially 
expanded tubular member 1435. In this manner, repairs to the weHbors casing 
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1400 are c^)tifnaiiy provided. More generally, the apparatus 141S is used to repair 
or form wdll>ore casirigs, pipdiries, and structural supporte 

Referring to FIGS. 15a to 15d, an apparatus for coupling an expandable 
tutnjiar memt)er to a preexisting structure will now be descrflbed. Referring to Fig. 

5 15a. a welitxm casing 1500 is positioned within a subterranean fbmnation 1505. 
The wellbore casing 1500 may be positioned in any orientation from the vertical 
direction to the horizontal direction. The wellbore casing 1500 further Includes one 
or more openings 1510 that may have been the result of unintentional dannage to 
the wellbore casing 1500, or due to a prior perforation or fracturing operation 

10 perfonDed upon the surrounding subterranean formation 1505. As wai be 
recognized by persons having ordinary sidn in the art. the openings 1510 can 
adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

An apparatus 1515 Is utilized to seal off the openings 1510 in the wellbore 

15 casing 1S00. More generally, the apparatus 1515 Is preferably utilized to fomn or 
rspafar v^bore cadngs. pipelines, or etructural supports. 

The appaDBtus 1515 preferably includes a support member i520. an 
expandable tubular member 1525. an. expansion cone 1530. a coupTihg 1535. a 
resilient anchor 1540. and one or more seals 1545. 

20 The support member 1520 Is preferably adapted to be coupled to a surfeoe 

location. The support nriember 1520 is further coupled to the expansion cone 153^ 
The support member 1520 is preferably, adapted to convey pressurized fluidic 
materials andybr electrical current and/or communication signals from a surface 
location to the resifient anchor 1540. The support member 1520 may. for example. 

25 be conventional commercially available slide wire, braided wire. coHed tubing, or 
drilling stock material. 

The expandable tubular member 1525 renxivably coupled to the 
expansion cone 1530. The expandable tubular member 1525 includes one or more 
engagement devices that are adapted to couple with and penetrate the wellbore 

30 casing 1500. In this manner, the expandable tut>ular member 1525 is optimally 
coupled to the wellbore easing 1500. The engagement devices include teeth for 
biting into the surface of the wellbore casing 1500. The expandable tubular member 
1525 further includes one or more seaHng members 1 545 on the ioulside surfeoe of 
the expandable tubular member 1525 in order to optimally seal the interface 

35 between the expandable tubular member 1525 and the wellbore casing 1500. 
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The expandable tubular member 1525 feidudes a lower section 1550. an 
intemwdlate section 1555. and an upper section 1560. The vfM thicknesses of the 
lower and intennediate sections. 1550 and 1555. are less than the wal thickness of 
the upper sedkm 1560 in order to opiimally fiadntate the radial expanskm of the 
expandable tubular member 1525. The sealng members 1545 are provMed on the 
outside sufface of the upper sedkm 1560 of the expandable tubular member 1 526. . 
The resilient anchor 1540 is coupled to the kMver section 1550 of the expandable 
tubular member 1525 In order to optimally anchor the expandable tubular member 
1525 to the wellbore casing 1500. 

The expansion cone 1530 is coupled to the support member 1520 and the 
coupling 1535. The expanskxi cone 1530 is prefsrably adapted to radially expand 
the expandable tubular member 1525 when the expanskxt cone 1530 is axially 
displaced relative to the expandable tubular member 1525. The expanskm cone 
1530 may be any number of conventional commercially available expanston cones. 

The coupling 1535 is preferably coupled to the support member 1520. the 
expansion cone ^S30 and the resilient anchor 1540. The ooupHng 1535 Is 
preliBraWy adapted to convey pressurized fluUte materials and/or electrical current 
andAx conrimunkatfon signals lirom a surface k«rtk)n Ip 

The coupling 1535 may, for example, be convenltonal commerelaBy available sflck 
wire. breMed wire, coiled tubing, or drilling stock material. The coupling 1535 is 
decoupled from the resient anchor 1540 upon hltiating the axial displaoement of 
ttie expanskm cone 1530. 

The resilient anchor 1540 Is prelSeraNy coupled to the kwi«r sectton 1550 of 
the expandable tubular member 1525 and the coupling 1535. The resHent anchor 

1540 is further preferably adapted to be controllably coupled to the wdlbore cael^ 

1500. 

Referring to FIGS. 16a and 16b. The resUient anchor 1540 Includes one or 
more coiled resilient members 1600 and conesponding releasable coupling devices 
16M. The resilient anchor 1540 Is maintained in a comprBssed elastic posttkm that 
Is controUably released thereby causing the resilient anchor 1540 to expand In size 
thereby releasing the elastic energy stored witNn the resilient anchor 1540. As 
illustrated In RG. 16b. when the coupling devk» 1605 is released, the coiled 
resrient member 1600 at least partially uncoils in the outward radial direction. At 
least a portton of the coned member 1600 Is coupled to the tower sectton1550 of the 
expandable tubular member 1525. The uncoiled member 1600 thereby couples the 
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lower section 1SS0 of the expandat>le tubular member 1525 to the w«itt)orB casing 
1500. 

The coiled member 1600 may be fabricated from any number of 
conventional commercially available resilient materials. Thecoiied member 1600 Is 
fabricated from a resilient material such as. for exanyle. spring steel. The ooHed 

member 1600 is fabricated from memory metals In order to 01^ 
of shapes and stresses. 

The releasable coupling device 1605 maintains the coiled member 1600 is a 
coiled position until the device 1605 is released. The releasable coupling device 
1605 may be any number of conventional commerdaily available releasable 
coupling devices such as, for example, an explos^e bolt. 

The resilient anchor 1540 may be positioned in any desired orientation. The 
resifent anchor 1540 is positioned to apply the maximum normal force to the wells 
of B»«««llbpre casing 1500 after releasing the resHlert anchor 154^^ 
15 As illustrated in FIGS 17a and 17b. the resilient anchor 1540 includes a 

tubular member 1700, one or more resilient anchoring members 1705. one or more 
corresponding rigid attachments 1710. and one more conesponding releasable 
attachments 1715. The resilient anchoring members 1705 are maintained in 
compressed elastic condition by the corresponding rigid and releasable 
attachments. 1710 and .1715. When the corresponding releasable attachment 1715 

Is released, the corresponding resilient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular member 1700. 

As Hlustratad in FIG. 17a. one end of each resilient anchoring member 1705 
Is rigidly attached to the outside surface of the tubular member 1700 by a 
25 conesponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surface of the tubular member 
1700 by a conesponding releasable attachment 1715. As illustrated in FIG. 17b. 
releasing the releasable attachment 1715 pemiits the reaTient energy stored in the 
resilient anchoring member 1705 to be released thereby causing the resilient 
30 anchoring member 1705 to swing radially outward fiom the tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 
conventional materials. 

The resilient anchoring members 1705 may be fabricated from any number 
of resiOenl materials. The resKent anchoring members 1705 are febricated ftom 
mernory mstaf In order to optimally provide oontR^ of shapes and 8tr«8ses. 
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The rigid attachments 1710 may be fat>ricatBd from any number of 
conventfonal oommeraally available materials. The rigid attachments 1710 are 
tabricated from 4140 steel in order to optinnally provide high strength. 

The releasable attachments 1715 may be fabricated from any number of 
conventional commercially available devices such as. for example, explosive bolts. 

As illustrated in FIGS. 18a and 18b. the resilient anchor 1540 includes a 
tubular member 1800. one or more anchoring devices 1805. one or more resilient 
membere 1810, and one or more release devices 1815. The anchoring devices 
1805 and reslient membere 1810 are maintained in a compressed elastic position 
by the release devices 1816. As illustrated in FIG. 18b. When the release devices 
1815 are removed, the anchoring devices 1805 and resilient members 1810 are 
permitted to expand outwardly in the radial directian. 

The tubular member 1800 prefiBrably includes one or more openings 1820 
for containing the release devices 1815 and for pemritUng the anchoring devices 
1805 to pass through. Tha tubular member 1800 may be fabricated fi6m any 
number of conventional conwnerelally available materials. The tubular member 
1800 Is fajricaled finom 4140 eteel In order to optimally provide Wgh strength. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
through the corresponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to. and at least parila»y 
penetrate, the surface of the weUbore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as. for example, 
tungsten cari>lde. machine tool steel, or hard faced steel. The anchoring device^ 
25 1805 are fabricated from machine tool steel in order to optimally provide high 
strength, hardness, and liacture toughness. 

The resilient membere 1810 are coupled to the inside surface of the tubular 

member 1800. The reslllenl membere 1810 are preferably adapted to apply a radial 
force upon the conesponding anchoring devices 1805. When the release devices 

30 1815 release the anchoring devices 1805. the resiliert membere 1810 are preferably 

adapted to fbroe the anchoring devices at least partially through the conesponding 

openings 1820 into contact wHh. to at least partially penebBte, the welfcore casing 
1500. 

The release devices 1815 are positioned within and coupled to the openings 
1820 in the tubular member1800. The release devices 1815 are preferably adapted 
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to hold the corresponding anchoring devices 1805 within the tubular memtwr 1800 
untn rrieased by a control signal provided from a surfaoe, or other, location. The 
release devices 1815 may be any number of conventional commerdaly available 
release devices. The release devices 1615 are pressure activated in order to 
5 optimally provide ease of c^ieraHon. 

As Hlustrated in FIG. 15a. the apparatus 1515 Is preferably positioned within 
the weflbore casing 1500 with the expandable tubular member 1525 positioned in 
opposHig relation to the opening 1510. 

As illustrated in FIG. 15b. The resHient anchor 1540 is then anchored to the 
10 wellbore casing 1500. In this manner, the lower section 1S50 of the expandable 
tubular member 1525 is anchored to the weflbore casing 1500. The resilient anchor 
1540 is anchored by a control and/or electrieal power signal trensnrtitted from a 
surface location. 

A compressible cement and/or epo)^ is then Hijected into the annidar space 
15 betoMeen the unexpended portion of the tubular member 1525 and the wellbore 
casing 1500. The compressible oemertf anSkr epoxy is then permitted to at least 
partialy cure prior to the biitialion of the radial expansion pr^ in this manner. 

an annular structural support and fluidic seal is provided around the tubular menibw 
1525. 

20 As Illustrated In FIG. ISc The expansion cone 1530 is then axiaHydisplaoed 

by applying an axial force to the support member 1S2a The axial displacement of 
the expansion cone 1530 redlaiiy expands the expandable tubular meniber 15^ 
Into Intimate contact with the walls of the welbore casing 1500. 

As Illustrated in FIG. 15d. After the expandable tubular member 1525 has 

25 been completely radially expanded by the axial displaoement of the expansion cone 
1530. the opening 1510 in the weNbore casing 1500 is sealed off by the radially 
. expandea tubular member 1525. . In tttis manner, repairs to the wellbore casing 
1500 are optimaly provided. More gener^, the apparatus ISIS is used to repair 
or fomn wellbore casings, pipelines, and stnwturel supports. 

30 Referring to FIGS. 19a. 19b and 19c. an expandable tubular member 1900 

for use in the apparatus 1515 wlH now be described. The expandable tubular 
memberigoo Includes a tubular body 1905. one or more resilient panels 1910. one 
or more corresponding engagement members 1915, and a release member 1^. 
The resilient panels 1910 are adapted to expand In 0te radial direction after being 

35 released by ttw lelease member 1920. In this manner, the expandable tubular 
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member 1900 is anchored to a preexisting structure sudi as, for example, a 
weHlxm casing, an open hole vvelibors section, a pipeline, or a etructuraf support . 

The tutnjiar member 1905 Is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commerdally available 

5 expandatrie tubular members. The tubulsr member 1905 is an expandatrie casing in 
order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resifont panels 1910 are further rsleasably coupled to the release member 1920. 
The resilient panels 1910 are [mferably adapted to hoi^ the expansion cone 

10 1530. The resilient panels 1910 are preferably adapted to extend to the position 
1925 upon being released t)y the release member 1920. The resRient parcels 1910 
are coupled to the tubular member 1905 by welding in order to optimally provide 
high strength. The resilient panels 1910 may be fabricated from any number of 
conventional connmercially available resilient materials. The resilient panels 1910 

15 are fabricated from spring steel in order to optimally store elastic radially directed . 
energy. 

The engagement meml)ers 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partially penetrate, the weHbore casing 1500, or other preexisting structure. 

20 The rdease member 1920 is rsleasably coupled to the resilient panels 1910. 

The release member 1920 is preferably adapted to controHably release the resilient 
panels 1910 from their IniUal strained positions in order to permit the resilient panels 
1910 to expand to their expanded positions 1925. The releaee member 1920 is 
releasaMy coi4>led to the coupHng 1535. In this manner, electrical and/or control 

25 and/or hydraulic signals are communicated to and/or from the release member 
1920. The release member 1920 may be any number of conventional commercially 
avaBabte release devices. 

Refening to RGS. 20a to 20d, an apparatus and method for coupling an 
expandable tutnilar memt>er to a preexisting structure will now be descrit>ed. 

30 Referring to Fig. 20a, a wellbore casing 2000 is positioned within a subterranean 
formation 2005. The welbore casing 2000 may be positioned in any ortentatton 
from the vertical direction to the horizontal dirsdion. The wellbore casing 2000 
further includes one or more openings 2010 that may have been the result of 
unintentional damage to the wellbore casing 2000, or due to a prior perforatton or 

35 fracturing operation perfomned upon the surrounding subteriBnean formation 2005. 
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As will be reoognized by persons having ordinary skill in the art the openings 2010 
can adversely affect the subsequent operation and use cf the wellbore casing 2000 
unless they are sealed off. 

An apparatus 2015 is utilized to seal off the openings 2010 in the wellbore 
casing 2000. More generally, the apparatus 2015 is preferably utilized to form or 
repair wellbore casings, pipelines, or structural SLV>port8. 

The apparatus 2015 preferably includes a support n)erTH)er 2020, an 
expandable tubular member 2025, an expansion cone 2030, a coupling 2035, a 
resilient anchor 2040, and one or rriore seals 2045. 

The support memt>er 2020 Is preferably adapted to be coupled to a surface 
location. The support member 2020 is further coupled to the expansion cone 2030. 
The support tnember 2020 is preferably adapted to convey pressurized fluidic 
materials and/or electrical cummt and/or communication signals from a surface 
location to the anchor 2040. The support member. 2020 may. for exampfe. be 
conventional commercially available slick wire, brakied wire, coiled tubing, or drflling 
stock material. 

The expandable tubular memt)6r 2025 is removably coupled to the 
expanston cone 2(^* The expandable tubular member 2025 includes one or more 
engagement devices that are adapted to couple with and penetrate the wellbore 
casing 2000. In this manner, the expandable tubular member 2025 Is optimally 
oaufllied to the welbore casing 2000. The engagement devtoes include teeth for 
biting into the swface of the wellbore caring 2000. The expandable tubular member 
2025 further includes one or more sealing members 2045 on the outskle surfece of 
the expandable tubular member 2025 in order to optimally seal the interface 
between the expandable tubular member 20^ and the wellbore casing 2000. 

The expandable tubular member 2025 includes a tower section 2050, an 
intermediate sectkxi 2055. and an upper sectton 2060. The wall thteknesses of the 
tower and intermediate sections, 2050 and 2055. are less than the wall thtokness of 
the upper sectton 2060 in order to optimally, fedlitate the radial expanston of ttie 
expandabte tubular member 2025. The sealing members 2045 are praykted on the 
outskto surfeoe of the ifiper sectton 2060 of the expandabte tubular member 2025. 
The resHent anchor 2040 is ooupted to the tower sectton 2050 of the expandabte 
tubular merT^202S in order to optimally anchor the expandabte tubuter member 
2025 to the weilbore casing 2000. 
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The expansion cone 2030 is preferably coupled to the support 
and the coupUng 2035. The expansion cone 2030 is preferably adapted to radially 
expand the expandable tubular member 2025 when the expansion oone 2030 is 
axially dispiaoed relative to the expandable tubular member 2025. 

The coupling- 2035 is preferably, coupled to the support member 2020. the 
expansion cone 2030. and the anchor 2040. The coupling 2035 is prehrably 
adapted to convey pressurized flukflc materials and/or electiicai current andA>r 
communication signals from a surface location Id the anchor 2035. The psi««r« 
2035 may. for example, be conventional commerdaily available sHcic wire, braided 
wire, coiled tubing, or driiUng stock nnaterial. The coupRng 2035 is decou|M from 
the anchor 2040 upon initiating the axial displacement of the expansion cona2030.. 

The anchor 2040 is preferably coupled to the lower section 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be contrdlably coupled to the vretibore casing 2000: 

• Refiling to FiGS. 21a and 21b. The anchor 2040 includes a housing 2100. 
one or more spiiws 2105, and one or more corresponding aduatore 2110. The 
spaces 2105 are outwardly extended by the conesponding aduatore 2110. The 
apHws 2105 are outwardly actuated by displadng the apparatus 2015 upwardly. 
The spices 2105 are outwardly extended by pladng a quantity of fluidic material 
onto the spikes 2105. 

The housing 2100 Is coupled to the lower sedkxi 2050 of the expandable 
tubular member 2025. the spikes 2105. and the actuators 21 10. The housing 2100 
is further preferably coupled to thi coupling 2035. The housing 2100 Is adapted to 
convey electrical, oommunlcatton. and/or hydrauito signals from the coupHhg 2035 to 
(he actuators 2110. 

The spikes 2105 are preferably movaUy coupted to^the housing 2100 and 
the convsponding aduatore 21 10. The spites 2105 are preferably adapted to pivol 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly In a radial direction to engage, and at least partially penetrate, the 
wellbore casing 2000. or other preexisting strudure sudt as. for example.' the 
weBbors. Each of the spikes 2105 further preferably indude a concave upwardly 
fadng surface 2115. Tlw placement of a quantity of fluWte material sudi as. for 
example, a barite plug or a flex plug, onto the surteces 2115 causes the spikes 2105 
to pivd outwardly away from the housing 2100 to engage the wellbore casing 2000. 
or other preexisting stmdure such as, for exampte. the wellbore. Altomatlvely. the 
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upward displacement of the apparatus 2015 causes the spikes 2105 to pivot 
oub««i% away from the housing 21 00 to engage the wel^ 
preexteling structure such as, far example, the wellbore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the corresponding spikes 21 05 sufficient to pivot the corresponding spikes 
2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
number of conventional commercially available actuators such as. for example, a 
spring, an electric or hydraulic motor, a hydrauKc piston/cylinder. The actual^ 
2100 are hydraulic pistons in order to optimatly provide ease of operation. The 
actuators 211 0 are omitted and the spikes are pivotally coupled to the housing 2100. 

Referring to FIGS. 22a. 22b. and 22c The anchor 2040 includes the housing 
2100. one or more petal baskets 2205, and one or more corresponding actuators 
2110. The petal baskets 2205 ate outwardly extended by the corresponding 
actuators 2110. The petal baskets 2205 are outwanily actuated by displacing the 
apparatus 2015 upwardly. The petal baskets 2205 are outwardly extended by 
placing a quairitlty of flukffic material onto the petal baskets 2205. 

The housing 2100 Is oouplad to the tower sectten 2050 of the expandabte 
tubular member 2025. the petal baskets 2205, and the actuators 21 10. 

The petal baskets 2205 are preferably movaUy couptod to the housing 2100 
and the corresponding aduators 2110. The petal baskets 2205 are preferably 
adapted to pivot retatfve to the housing 2100. The petal baskets 2205 are further 
preferably adapted to extend outwardly In a radtal diieclton to engage, and at least 
partially penetrate, the wellbore casing 2000. or other preexisting structure. As 
illustrated in FIG. 22c each of the petal basketa 2205 further preferably include a 
concave upwardly facing suriaoe 2215. The ptacement of a quantity of fluklto 

material such as. tor example, a barite plug or a ftex phjg, onto the surfaces 2215 
causes the petal baskets 2205 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000. or other preexisting structure. Alternatively, the 
30 weight of the fkJkJto materials placed onto the petal baskets 2205 is sufftoient to 
anchor the expandable tubular member 2025. Alternatively, the upward 
<«8Placen»nt of the apparatus 2015 causes the petal baskets 2205 to pivot 

outwardly avway Irorn the housing 2100 to engage the weUbore casing 2000. or other 
preexisting stnictue. 
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The actuatofs 2110 are preferably coupled to the housing 2100 and the 
cgnesponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 sufficient to pivot the 
corresponding petal baskets 2205 outwardly and away from the housing 2100. The 
actuators 2110 are omitted and the petal baskets are pivolaily coupled to the 
housing 2100. 

The anchor 2040 includes one or more spikes 2105 and one or more petal 
baskets 2205. 

As illustrated in Fio. 20a. the apparatus 2015 is preferably poslttoned within 
the wellbore casing 2000 with the expandable tubular member 2025 posHkNied In 
opposing reiatkm to the opening 2010. 

As illustrated in RG. 20b, The anchor 2040 is then anchored to the wellbore 
casing 2000. In this manner, the tower sedkMi 2050 of the expandable tubular 
member 2025 is wchored to the weflbore casing 2000 or the wellbore casing. The 
anchor 2040 is anchored by a control and/or eledrical power signal transmittod fr^ 
a surfeoetocalton to the actuators 2110 ofthe anchor 2040. The anchor 2040 is 
anchored to the .welbore caiBing 2000 by upwardly displacing the apparatus 2015. 
The arichor 2040 is anchored to the weilbore casing 2000 by placing a quantHy of a 
fluidic matorial such, for example, a bartte plug or a flex plug, onto the spikes 2105 
or petal baskets 2205 of the anchor 2040. The anchor 2040 is omitted, and the 
apparatus 2015 is anchored by pladng a quantity of a flukie material such, for 
example, a barHe plug or a flex phjg, onto at leastthe tower andfor the intennediate 
secttons. 2050 and 2055. erf the expandable tubular member 2025. 

A compressible cement and/or epoxy is then ir^eded into the annular space 
between the unexpended portton of the tii)ular member 2025 and the wellbore 
casirig 2000. The compressible cement and/or epoxy is then penmitled to at least 
partially cure prior to the initiatton of the radial expanston process. In this mariner, 
an annular stnjdural support and ftoMic seal is prevkJed around the tubular member 
2025. 

As illustrated in FIG. 20c The expanskx) cone 2030 is then axially displaced 
by applying an axial fbro6 to the support member 2020. The axial displacement of 
the expanston cone 2030 radialfy expands the expandable tubular men^ 2025 
into intimate contact with the wans of the weflbore casing 2000. 

As ilhjstratod in FIG. 20d. After the Wfrnndabto tubular member 2025 has 
been completely radiaily expanded by the a]dal displaoementarthe expanston cone 
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2030. the opening 2010 in the wellbore casing 2000 is sealed off by tl« radially 
expanded tubular member 1435. In this manner, repairs to the weUbore casing 
2000 are optimally provided. More generally, the apparatus 2015 is used to repair 
or fbrni weHbore casings, pipelines, and structural supports. 

Referring to FIGS. 23a to 23e. an apparatus and method for coupling ah 
expandable tubular member to a preexisting structure wflf now be described. 
Referring to Fig. 23a. a weVbore casing 2300 and an open hole vveRbore section 
2305 are positioned within a subterranean fomfwtion 2310. The vneHbore casing 
2300 and (he open hole welibore section 2305 may be positioned in any orientation 
from the vertical direction to the horizontal direction. 

An apparatus 2320 is utilized to fbmi a nevv section of >i>iellbore casing wrttWn 
the open hole weUbore section 2305. More generally, the apparatus 2320 is 
preferably utilized to fbmn or repair vvellbore casings. pipeUnes. or structural 
supports. 

The apparatus 2320 preferably includes a support member 2325. an 
expandable tubiter member 2330. an expansion cone 2335. one or more upper 
sealing members 2340. and one or more sealing membere 2345. 

The support member 2325 Is preferably adapted to bo coupled to a surface 
location. The support member 2325 Is further coupled to the expansion cone 2335. 
The support member 2325 may. for example, be conventional commercially 
avallabte slick wire, braided wire, coifed tubing, or drilling stock nw 

The expandable tubutar member 2330 is removably ooupted to the 
expanskm cone 2335. The expandabte tubular member 2025 further Includes one 
or more upper and fewer sealing members. 2340 and 2345, on the oufekfe surface 
of the expandabfe tubular member 2330 in order to optimally seal the Interf^ 
between the expandabfe tubufer member 2330 and the weBbore casing 2300 and 
(he open hote weilbons sectton 2305. 

Tl» expandabte tubufer member 2025 further Includes a tower sectton 2350, 
an intemwdfete sedfen 2355. and an upper sectton 2360. The wall thicknesses of 
the fewer and jntennediate sedtons. 2350 and 2355, are fess than the weH Ihfekness 
of the upper section 2360 in order .to optimally facilitate the radial expansion of the 
expandabfe tubutar member 2330. The lower section 2350 of the expandabfe 
tubufer member 2330 includes one or more stofe 2365 adapted to permit a fluMIc 
sealing material to penetrate the fewer sectton 2350. 
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The expansion cone 2335 is pr^erably coupled to the support nieniber 
2325. The expansion oone 2335 is further preferat)ly removably coupled to the 
expandable tubular member 2330. The expansion oone 2335 is preferably adapted 
to radially expand the expandatde tubular menr^r 2330 when the expansion cone 
5 2335 is axialiy displaced relative to the expandable tubular member 2330. 

The upper sealing member 2340 is coupled to ttie outside surface of the 
upper section 2360 of ttie expandable tubular member 2330. The upper sealing 
mennber 2340 is preferably adapted to fluididy seal the Interface between the 
radially expanded upper section 2360 of the expandable tubular member 2330 and 
10 the wellbore casing 2300. The upper sealing member 2340 may be any number of 
conventional commerdaHy available sealing members. The upper sealing member 
2340 is a viton rubber in order to optimally provide load carrying and pressure 
sealing capacity. 

The tomr sealing member 2345 is preferably coupled to the outsicte surface 
15 of the upper secHon 2360 of the expandable tubular member 2330. Jtm lovver 
. seeing member 2340 is preferably adapted to fluldiciy seal the Interface between 
the radially expanded upper section 2360 of the expandable tubular member 2330 
and the open hole wsllbore section 2305. Ttie lower sealing member 2345 may be 
any number of conventional commercially available sealing members. The lower 
20 sealing member 2345 is viton rubber in order to optimally provide load carrying and 
seabig capa(%. 

As iHustrated in FIG. 23a» the apparatus 2320 is preferably positioned within 
the wellbore casing 2300 and the open hole wellbore section 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the wellbore 
25 casing 2300. 

As lllimtrBted in FIG. 23b, A quantity of a hardenable fluidic sealing material 
2365 is then injected into the open hole wellbore section 2305 proximate to the 
lower section 2350 of the expandable tubular member 2330. The sealing material 
2365 may be any number of conventional commercially available sealing materials 
30 such as» for example, cement and/or epoxy resin. The hardenable fluMc sealing 
rnaterial 2365 at least partially eriters the slots provided in the lower 
the expandable tubular member 2330. 

As inustratsd in FIG. 23c. the hardenable fluidic sealing material 2365 is 
preferably then penrnitted to at least partially cure. In tNs manner, the lower section 
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2350 of the expandable tubular member 2330 is anchored to the open hole weHbore 
section 2305. . 

A compressible cement andfor epoxy Is then injected into th^ 
betw«en the unexpended portion of the tubular member 2330 and the weOborB 
caslng2300. The compressible cement andtor epoxy Is then penrtttBd to at least 
partially cure prior to the initiation of the radial expansion process. In this manner, 
an annular structural support and fluUic seal is provided around the tubular member 
2330. 

As illustrated In RG. 23d. The expansion cone 2335 is then axlally displaoed 
by applying an axial force to the support member 2325. The axial displaoement of 
the expansion cone 2335 radially expands the expandable tubular member 2330 
into intimate contact with the vralls of the welibore casing 2300. 

As illustrated in RG. 23e, After the expandable tubular member 2330 has 
been completely radially expanded by the axial displacement of the expansion cone 
2335, a new section of welbore casing Is fbmied that preferably indudee Ihe^^^ 
expanded tubular member 2330 and. an outer annular layer of a fiuidic sealing 

material. Mote generally, this apparatus 2320 is used to repair or fbm? Welibore 
casings, pipelines, and structure supports. 

Refening to RGS. 24a to 24c an apparatus and method Ibr coupling an 

expandable tubular member to a preexisting stnidure will now be described. 

Refening to Rg. 24a. a welibore casing 2400 and an open hole welbore section 

2405 are positioned within a subterranean fbrnwUon 2410. The weObore casing 

2400 and the open hole welibore section 2405 may be positioned in any orisntadon 
from the vertical direction to approximately the horizontal diractioa • 

An apparatus 2420 Is utilized to form a new section of welibore casir« within 
the open hole welibore section 2405. More generally, the apparatus 2420 is 
preferably utilized to fbnn or repair welibore casings. pipeHnes. or structural 
supports. 

The apparatus 2420 preferably Includes a support member 2425. an 
expandable tubular member 2430. an expansion cone 2435. a coupling 2440. a 

packer 2445. a mass 2450. one or more upper sealing membere 2455. and one or 
more sealing membere 2460. 

The support member 2425 Is preferably adapted to be coupled to a surftee 
location. The support member 2425 Is further ooupted to the expansion cone 2435. 
The support member 2425 is preferably adapted to convey etocbical. 
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communication, and/or hydraulic signals to and/or from the packer 2445. The 
support member 2425 may. for example, he conventional commercially available 
slick wire, braided wire, oofled tubing, or driiling stock material. 

The expandable tubular member 2430 is removably coupled to the 
expanskHi cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. The expandable tubular member 
2430 further includes one or more upper and tower sealing members. 2455 and 
2460. on the outside surface of the expandatrie tubular member 2430 in order to 
optimally seal the interface between the expandable tubular member 2430 and the 
vi»e«bore casing 2400 and the open hole weHbore section 2405. 

The expandable tubular member 2430 further includes a lower section 2465, 
an intermediate sectton 2470. and an upper sectton 2430. The wafl thicknesses of 
the kMferand Intennediate sedtons. 2465 and 2470. are less than the wall thickness 
of the upper sectton 2475 In order to optimally facilitate the radial expaiiston of the 
expandable tubular member 2430. The. kMver sedkm 2465 of the expandable 
tubuiw member 2430 Is coupled to the mass 2450. 

The expandable tubular mernber 2430 is further provMed substanliaiiy as 
disctosed In one or more of the foHowing: 

The expanston cone 2435 is prsfsiaMy coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 Is further preferably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 Is 
preferably adapted to radially expand the expandable tubular member 2430 when 
the expanston cone 2435 is axially displaoed relative to the expandable tubular 
member 2430. 

The coupling 2440 is preferably coupled to the support member 2425 and 
the expansion cone 2435. The coupling 2440 is preferably adapted to convey 
electrtoal. oommunteatton. and/or hydraulte signals to and/or frtjm the packer 2445. 
The coupling 2440 may be any number of conventtonar support members such as. 
for example, commercially available sHck wire, brakled virtre. cdied tubing, or drilHng 
slock material. 

The packer 2445 Is coupled to the ooupfing 2440. The packer 2445 is further 
removably coupled to the tower section 2465 of the expandable wellbore casing 

2430. The packer 2445 is preferably adapted to provMesufHdentfMcttonal force to 
support the lower sedton 2465 of the expandable wellbore casing 2430 and the 
mass 2450; The packer 2445 may be any number of conventtonal commercially 
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available packers. The packer 2445 is an RTTS packer available from Haiiiburton 
Energy Sennces in order to opilmaily provkJe multiple sets and releases, l^raulk: 
sOps rnay be substituted for. or used to supplement, the packer 2445. 

The mass 2450 is preferably coupled to the k)wer section 2465 of the 
expandable tubular member 2430. The mass 2450 is pr«ferably selected to provide 
a tensfle toad.on the kwver sectkin 2465 of the expandable tubular member 2430 
that ranges from about 50 to 100 % of the yield point of the upper sectksn 2475 of 
the expandable tubular member 2430. In this manner, when the packer 2445 is 
released, the axial force piovkted by the mass 2450 optimally radially expands and 
extmdes the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outsMe surface 
of the upper sednn 2475 of the expandable tubular member 2430. The uppar 
sealing member 2455 is prefeiabiy adapted to fkjkJfcly seal the interface between 
the radially expanded upper sedkm 2475 of the expandable tubular member 2430 
and the weiibore casmg 24ba Tha upper sealing member 2465 m^ be any 
number of conventional oommercially available sealing membere. The upper 

sealing member 2455 Is vHon rubber in Older to optimally provide toad can^ 
pressure sealing capadfy. 

The tower sealing member 2460 Is preferably coupled to the oulsWe surface 
of the upper sedton 2475 of the expandable tubular member 2430. The tower 
sealing member 2460 is preferably adapted to flukltoly seal the kiteifece between 
the radially expanded upper sectton 2475 of the expandable tubular member 2430 
and the open hole weilboresectkm 2405. The lower sealing member 2460 may be 
any number of conventtonal commercially available sealing members. The lower 

sealing member 2460 is viton n*ber in order to optimally piovkle lead bearing and 
sealing capacity. 

As Hlustraied in FIG. 24a, the apparatus 2420 is preferably posittoned within 
the weNbore casing 2400 and the open hole wellborB section 2405 with the 
•xpandable tutariar member 2430 posMtoned in overlapping reiatkm to the weltboie 
casing 2400. The weight of the mass 2450 Is supported by the support member 
2425, the expanston cone 2435. the coupling 2440. the packer 2445, and the kiwer 
sectton 2465 of the expandable tubular member 2430. In this manner, the 
Inlemiedlate sedton 2470 of the expandable tubular member 2430 preferably does 
not support any of the weight of the mass 2450. 
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As iHustrated in FIG. 24b. The packer 2445 is then released from connection 
with the lower section .2465 of the expandable tubular m^nber 2430. In this 
manner, the mass 2450 is preferably now supported by the support member 2425. 
expansion cone 2435. and the lower and intermediate sections. 2465 and 2470. of 
the expandable tubular member 2430. The weight of the mass 2450 then cau^ 
the expandable tubular member 2430 to be radially expanded by. and extruded off 
of. the expansion cone 2435. During the e^ctnision proces^. the position of the 
support member 2425 is adjusted to ensure an overiapping relation between the 
expandable tubular member 2430 and the wenbore casing 2400. 

A compressible cement and/or epoxy is injected into the annular space 
between the unexpended portion of the tubular member 2430 and the wellbore 
casing 2400 before and/or during the extrusion process. The compressible cement 
andfor epQxy Is then preferably permitted to at least partially cure prior to the 
inlfiatlon of the radial expansion process. In this manner, an annular stnititural 
15 support and lUdic seal Is provided around the tubular member 2430. 

As HlustraM In FIG. 24c Alter the expandable tubular member 2430 has 

been completely exlnided off of the expansion cone 2435. a new section of wellbo^ 
casing is formed that preferably includes the radially expanded tubular member 

2430 and an outer annular tayw of a fluldlcseaiing material. More generally, the 

20 apparatus 2420 Is used to repair or fbmriwelttwfe casings, pipelines, an^ 
supports. 

The mass 2450 is positioned on top of the upper section 2475 of the tubular 
mBmber2430. The mass 2450 Is fabricated fiom a thick waBed tubular member that 
is concentrte wMh respect to the support member 2426. and ateo reste on top of the 
25 upper section 2475 of the tubular member 2430. in thfe manner, when the 

expansfon cone 2435 exits the tubular member 2430, the expanston cone will cany 
the mass 2450 out of the wBlSxm 2405. 

Referring to FIGS. 25a to 25c an apparatus and method for coupfing an 

expandabfe tubular member to a preexisting structure will now be described. 

30 Refening to Fig. 25a. a welixxe casing 2500 and an open hote weRbore sectkm 

2505 are posHfcmed wHMn a subtenanean formation 2510. The wellbore casing 

2500 and the open hole wellbore section 2505 may be poelttoned in any orientetten 
from the vertical diredton to approximataly the horizontal directkm. 

An apparatus 2520 is utUbed to form a new sectton of vveBbore casing vvithin 
» the open hpto wellbore section 2505. More generally, the apparatus 2520 Is 
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preferably utilized to form or repair welltxxa casings, pipelines, or stmctural 
supports. 

The apparatus 2520 preferat)ly includes a support member 2525, ah 
expandable tubular member 2530, an expansion oone 2535, a chamber 2440, an 
5 end plate 2545. one or more upper sealing members 2555, and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a sifffaoe 
location. The support member 2525 is further coupled to the expansion cone 2535. 
The support member 2525 is preferably adapted to convey fluidic materials to and/or 
10 from the chamt)er 2540. The support m&nber 2525 may, for example, be 
conventional commerdaily available slick woe, braided wire, coiled tubing, or drilling 
stock material. 

The exparKJable tubular memt)er 2530 is remov^>ly coi4)led to the 
expansion pone 2535. The expandable tubular member 2530 further indudes one 
15 or more upper and tomr sealing members, 2555 and 2560^ on the outside surteoe 
of the expandable tubular member 2530 h order to optimally seal the intertaoe 
between the expandable tubular member 2530 and the wellbore castai 2S00 mt 
the open hole wellbore section 2505. 

The expandable tiriMJlar nrmnber 2530 further includes a lower secten 2565, 
20 an intermediate section 2570, and an upper sedton 2530. The wall thkdmesses of 
the tower and intermediate secttons. 2565 and 2570. are less than the wajl thickness 
of the upper section 2575 in order to optimally fedlltate the radial expanston of the 
expandable tubular member 2S30. 

The tower section 2565 of the expandable tubular member 2530 lUrther 
25 indudes the chamber 2540 and the end plate 2545. 

The expanston oone 2535 is preferably coupled to the support member 
2525. The expanston cone 2535 is further preferably removably coupled to the 
expahdat>le tubular memt)er 2530. The expansion oone 2535 is preferably adapted 
to radialty expand the expandabte tubiriar wembw 2530 when the expanston cone 
30 2535 is axially displaced relative to the expandat>to tubular member 2530. The 
expanston cone 2535 is further preferably adapted to convey fiuidto matertals to 
and/br from the chanr4[>er 2540. 

The chamber ^0 Is defined by the intertor portton of the tower section 2S6S 
of the expandabte tubuter member 2530 betow the expanston cone 2535 and above 
35 the end plate 2545. The chamber 2540 Is prsferabiy adapted to contain a quantHy 
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of a fluidic materials having a higher density than the fluidic materials outside of the 
expandable tubular member 2530. 

The upper sealing member 2S5S is preferably coupled to the outside surfeoe 
of the upper section 2575 of the expandable tubular member 2530. The upper 
5 sealing member 2555 is preferably adapted to fliJdidy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper sealing member 2555 may be any 
mmber of conventional comnrwrdally available sealing members. The upper 
sealing member 2555 is viton mbber in order to optimally provide load canying and 

1 0 pressure sealing capad^. 

The toHBT sealing member 2560 is preferably coupled to the outside surface 
of the upper section 2575 of the expandabte tubular member 2530. The lower 
sealing meinber 2560 is preferably adapted to fluldldy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 

15 and the open hole wellbore section 2505. The lovver sealing rnember 2560 may be 
any number of conventional connmercially available sealing members. The lower 
sealing member 2560 is viton rubber in order to optimally provide load carrying and 
pressure seeing capaciiy. 

As illustrated in FIG. 2Sa. the apparatus 2520 is preferably positioned within 

20 the wellbore casing 2500 and the open hote wellbore section 2505 with the 
expandable tubular menter 2530 positioned in overlapping relation to the wellbore 
casing 2500. 

As Olustrated in FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 

25 of the expandable tubular men*a- 2530 is ir^|ected into the chamber 2540. The 
difference In hydrostatic pressure between the chamber 2540 and the region 2585, 
due to the difFersnoes in fluid densities of these regions, causes the expendable 
tubular member 2530 to be radially expanded by, and extruded off of, the expansion 
cone 2535. During the extruston process, the position of the support mender 2525 

30 Is adjusted to ensure an overlapping relation between the expandabte tubular 
member 2530 and the wellbore casing 2500. The quantify of the fluidic matertal 
2580 initially injected into the chamber 2540 is subsequently increased as the stza 
of the chamber 2540 increases during the extrusion process. In this manner, high 
pressure pwiptog equipment is typically not required, or the need fbrlt is at least 
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minimizecl. A column of the liuidic material 2580 b maintained within the support 
memt)er2525. 

A compressible cement and/or epoxy is injected into the annular spaoo 
betvyeen the unexpended portion of Ihe tubular member 2S30 and the weObore 
S casing 25CK) before and/br during the extnisionpiocees. The oomprassibieoe^ 
andtor epoxy is then preferably piemnHted to at least partially cure prior to the 
initiation of the radial expansion process. In this manner, an annular sinjclurel 
support and fluidic seal is provided around the tubular member 2530. 

As illustrated In FIG. 25c After the expandable tubular member 2530* has 
10 been completely exlnjded off of the expansion cone 2535, a new section of weBbore 
casing is formed that preferably includes the radially expanded tubular member 
2530 and an outer annular layer of a fluidic sealing material. More generally, the 
apparatus 2520 is used to repair or form weilbore casings, pipelines, and sinjctural 
supports.. 

15 Referring to FIGS. 26a to 26c. an apparatus and method Ibr coupling an 

expandable tubular member to a preexisting structure vnll now be described. 
•RefMng to Fig. 26a. a weHbore casing 2600 and an open hole weilbore section 
2605 are positioned within a subterranean fbnrartion 2610. The welbore casing 
2600 and the open hole weHbore section 2605 may be poeHioned in any orientation 

20 from the vertical direction to approximately the horizontal direction. 

An apparatus 2620 is utilized to fbmn a new section of weltoore casing wHhin 
tfw open hole weUbore section 2605. More generaly. the apparatus 2620 is 
prefer^ utilized to ffomi or repair weObore casings, pipelines, or sinctural 
supports. 

25 The apparatus 2620 preferably includes a support member 2625. an 

expandable tubular member 2630, an expansion corie 2635. a slip Joint 2640. an 
end plate 2545, a chamber 2650, one or more slip membere 2655, one or mqie 
sealing members 2670, one or more upper sealing members 2675, and one or more 
lower sealing membere 2680. 

30 The support member 2625 is preferably adapted to be coupled to a surfeoe 

location. The support member 26Kteftjrther coupled to ttie expansion oone 2635. 
The support member 2625 is preferably adapted to convey fluidic materiaJs to and/or 
fnm ttie chamber 2040. The support member 2825 mey, fbr example, be 
conventional convnerdaliy available stick wire, braided wire, coiled tubing, or drining 

35 stock material. 
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The expandable tubular member 2630 is removably coupled to the 
expansion cone 2635. The expandable tubular member 2630 fiirther includes one 
or more upper and lower sealing members, 2675 and 2680, on the outside surface 
of the expandable tubular member 2630 in order to optimally seal the 'mterfaoe 

5 between the expandable tubular member 2630 and the weiiboie casing 2600 and 
the open hole wellbore section 2605. 

The expandable tubular menrri}er 2630 further includes a lower section 2685, 
an intermediate section 2690. and an upper section 2695. The wall thicknesses of 
the lower and intemiediate sections. 2685 and 2690. are less than the wall thickness 

10 of the upper section 2695 in order to optimally facBitata the radial expansion of the 
exparxiable tidujiar member 2630. 

The lower section 2685 of the expandable tubular member 2630 houses the 
slip Joint 2640. the end plate 2645. the sHps 2655. and the sealing members 2670. 
The interior portion of the lower secUoh 2685 of the expandable tubular member 

15 2630 below the expansion cone 2635 and above the end piaie deflnMlheehen^ 
2650. The lower section 2685 of th6 expandable tubular member 2t30 ftjrther 
Includes one or more of the anchoring devices descrfeed above with reference to 
FI08.1ato25& 

The expansion cone 2635 is preferably coupled to the support member 2625 
20 and the slip joint 2640. The expansion cone 2635 Is further preferably removably 
coupled to the expandable tubular member 2630. The expansion cone 2635 is 
prsfsrably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is exially displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to conv^ 
25 fhJldic materiate to and/or fixjm the chamber 2650. 

The slip joint 2640 is coupled to the expansion cone 2635 and the end plate 
2645. The slip joint 2640 is prelimbly edapted to pennltthe end plate 2645 to be 
axially displaced relati>re to the expansion cone 2635. In this manner, the size of thia 
chamber 2650 is variable. The sUp Joint 2640 may be any number of conventional 
30 commercially available slip jdnts modified In accord a nce wtth the teachings of the 
present disclosure. 

The sHp joint 2640 preferably includes an upper member 2640a. a resilient 
member 2640b. and a lower member 2640& The upper member 2640a Is coupled 
to the expansion cone 2635 end the resilient member 2640b. The upper member 
35 2640a is movably coupled to the lower member 2640b. The upper member 2640a 
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preferably includes one or nrK>re fluid passages 2640aa that permit the passage of 
fluidic materials. The lower member 2640b is ooufiMed to the end plate 2645 and the 
resilient member 2640b. The lower member 2640b is movably coupled to the upper 
member 2640a. The lower member 2640b preferably includes one or more fluid 
5 passages 2640ba that permit the passage of fhjidic materials. The resilient member 
2640c is coupled between the upper and lower mend>ers, 2640a and 2640b. The 
resilient nnember 2640c is prefBrably adi4)ted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip Joint 2640, the slips 2655. and the 
10 sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
portion of the interior of the lower section 2685 of the expandable tubular member 
2630, The end plate 2645 is further adapted to define, in combination with the 
expandable tubular member 2630, and the expansion cone 2635, the chamber 
2650. 

15 The chamber 2650 is defined by the interior portion of the lower section 2685 . 

of the expandable tubular member 2630 below the expansion cone 2635 and above 
the end plate 2645. The pressurixabon of the charnber 26S0 causes the expand 
cone 2635 to be axially displaced and thereby radially expand the expandable 
tubular member 2630. The chartter 2650 is preferably adapted to niove upwardly 

20 within the expandable tubular member 2630 as the expansion cone 2635 and end 
plate 2645 are axially displaced within the mpandable tij^ular member 2630. 

The slips 2655 are coupled to the end plate 264S. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plate 2645 in the. downward 

25 direction. In this manner, the chamber 2650 is pressurized by irijecting fluidic 
materials Into the chamber 2650. Because the end plate 2645 is maintained in a 
substanOaliy stationary position, reiath^ to the expandable tubular member 2630, 
during the injection of pressurized fluidic materials into the chamber 2650. the 
pressurteation of the chamber 2650 preferably axially displaces the expansion cone 

30 2635. When the slip joint 2640 is fully extended, the slip Joint 2640 then dispiaoes 
the end plate 2645 in the upward axial direction. When the spring force of the 
elastic member 2640c of the slip joint 2640 is greater than the fluidic pressurtzation 
force within the chamber 2650, the end plate 2645 is displaced in the upward axial 
direction. 
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The seanng members 2670 are coupled to the end plate 2645. The sealing 
members 2670 are fwther preferably seaHngly coupled to the interior wails of the 
expandable tubular member 2630. In this manner, the diamber 2650 Is optimally 
pressurized during operation of the apparatus 2620. 
5 The upper sealing member 2675 is prsfsrably coupled to the outside surface 

of the upper section 2695 of the expandable tubtriar member 2630. The upper 
sealing member 2675 is preferably adapted to fhiktidy seal the Interface between 
the radisdiy expanded upper section 2695 of the expandabte tubular member 2630 
and the welibore casing 2600. The upper seaHng member 2675 may be any 
10 number of conventional commercially available sealing membere. The upper 
sealing member 2675 is viton nibber In order to optimaHy p>rovide load carrying and 
pressure sealing capacity. 

The lower sealing nwmber 2680 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The lower 
15 sealing member ^80 is preferably adapted to fluididy seal the Interface between 
the radially expanded upper section 2695 of the expandabte tubutar member 2830 
and the open hole weUboresedion 2605. The lower sealing member 2680 ntwy be 
any number of convenfiond oommerctaHy avaOabte sealing members. The tower 
sealing member 2680 is viton njbber In order to optimally provide load carrying and 
20 pressure sealing capadfy. 

As Hlustrated in FIG. 26a, the apparatus 2620 is preferably positioned wOhin 
the welibore casing 2600 and the open hoto welibore section 2805 with the 
expandable tubular member 2630 positioned in overlapping relation to the weHbore 
casing 2600. The lower section 2685 of the expandabte tubular member 2630 is 
25 then anchored to the open hole welibore section 2605 using one or more of the 
apparatus and methods descrB>ed above with reference to FIGS, la to 25c. 

As mustrated in FIG. 26b. the radial expandon of the expandabte tubular 
member 2630 is then initiated by: (1) applying an upward axtel force to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by Injeding a 
30 pressurized fluMic material into the chamber 2650. 

The expsxydabte Hibular menriMr 2630 b radially expanded by applying an 
upward axial force to the expansion cone 2635. Once the slip joint 2640 te fully 
extended, the end plate 2645 is then ajdally disptooed in the upward direction. In 
this manner, the end plate 2645 fbllows the expansion cone 2635. The chamber 
35 2650 Is pressurfeed when the frictionallbrces exceed a predetermined value. Inthls 
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manner, the axial displacement of the expansion oone 2635 is provided by applying 
an axial force that is selectively supplemented by pressurizing the chamber 2650. 

A compressible cement and/or epoxy is injected into the annular space 
between the unexpended portion of the tubular member 2630 and the wellbore 
5 casing 2600 before and/or during the extrusion process. The compressible cement 
and/or epoxy is then preferably pemriitted to at least partialy cure prior to the 
initiation of the radial expansion process. In this manner, an annular struduiai 
support and fluidic seal is provided around the tubular member 2630. 

As llustrated in FIG. 26c After the expandable tubular member 2630 has 
10 been completely extruded off of the expansion cone 2635. a new section of welibore 
cashg is fomied that preferably includes the radially expanded tubular member 
2630 and an outer annular layer of a fluidic sealing material. Moie generally, the 
apparatus 2620 is used to repair or form wellbore casings, pipelines, and stnictural 
supports. 

15 • Referring initially to flQ.. 27. a prefenad method 2700 of coupling an 
expandable tubular member to a preexisting structure indudes the steps of: (1) 
ooupHng the expandable tubular member to the preexistirig stnjdure by axiaily 
displacing an expanston oone; and (2) radiaity expanding the expandable tubular by 
applying (fired radial pressure. 

20 As niustrated in FIG. 28. In step 2705, an expandable tubular member 2805 

Is coupled to a preexIsUng wellbore casing 2810 positioned within a subtenanean 
fibmiation 2815. The wellbore casing 2810 further includes an outer annular layer 
2820 of a fluidic sealing material such as. for exanvte. cement The expandable 

tubular member 2805 may be coupled to the preexisting wellbore casing 2810 ushg 
25 any number of conventional conwnercially available methods for coupling an 
expandable tubular member to a preexisting stmcHure such as. fbr example. pulHng 
an expansion oone. through a tubular member, or pushing an expansion cone 
through a tubular menilier using a pressurized fluidic material. The expandable 
tubular member 2805 is coupled to the preexisting structure 281 0 using one or more 
30 of the apparatus and methods disclosed in the following: (1) U.S. uHlity patent 
application serial no. 09/454.139. attomey docket no. 25701.3.02. filed on 
12/3/1999. which dainried the benefit of the filing date of U.S. provisional patent 
appicatlon no. 60/111.293. attomey dodwt no. 25791.3. fitod on 12/7/1908; <2) U.S. 
ufility patent application serial no. 09/510,913. attomey docket no. 25791.7.02, fHed 
35 on 2/23/2000. which daimed the benefit of the filing date of U.& provisional 
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appUcation no. 6(yi21.702, filed on 2^1999; (3) U.S. utitity patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the fffing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utily patent application serial no. 09/440.338. 
5 attorney docket no. 25791.9.02, filed on 11/15/1999, yMdh claimed the benefit of 
the filing date of U.S. proviskmal applkatkm no. 60/108.558. attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. proviskNial patent applkatkMi na 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which dafamed the tMnefit of the filing date of 

10 U.S. provislonai application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed ttie benefit of ttte filing dates of U.S. provistonal applic^km no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. prDvi8k>nal 
applicatkjn no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 

15 U.S. iiMBty applkatton no. 09^11.941. attorney docket no. 25791.16;02, filed on 
2/24/2000. whkdi daimed ttw benefit of the filing data of U.S. proviskxwl serial no. 
. 60/121.907. attorney docket no. 25791 .16. filed on 2/26/1999; (9) U.S. utilty patent 
application no. 09/588.946. attorney dodnt no. 25791.17.02. filed on June 7, 2000, 
which claimed ttw benefit of Vtm filing date of U.S. provisional patent appleation 

20 serial no. 60/137.998. attorney docket na 25791.17. filed on 6/7/1999; (10) U.S. 
utnity patent applicatton no. 09/550.122. attorney docket no. 2579123.02. filed on 
4/26/2000, which claimed Une benefit of the filing date of U.S. proviskNol appifcatkm 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26^1999; (11) U.S. 
provistonal application no. 60/146.203. attorney docket no. 25791.25. filed on 

25 7/29/1999; (12) U.S. provisional appUcatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent applteatkm serial no. 
60/162.671 , attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. pro»feional 
applteatton no. 60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37. 

30 filed on 10/12/1999; and (16) U.S. proviskmal patent applteation no. 60/165,228. 
attorney docket no. 25791 .39, filed on 1 1/12/1990. 

Preferably, ttte «noimt of radial e)q)an8k>n provMed In step 105 ranges from 
about 9% to 20%. 

As ilhjstrated in FIG. 29, in step 2710. at least a portion of the expandable 
35 tubular member 2805 is furttier radiaiiy expanded by using a radial mpanston tool 
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2905 to apply direct radial pressure to the expandable tubular member 2805. The 
radial expansion tool 2905 may be any number of conventional radial expansion 
tools suitable for applying direct radial pressuie to a tubular member. The radial 
expansion tool 2905 is provided substantially as disclosed on one or more of the 
5 following U.S. Patents: 5,014.779 and 5,083,608. the disclosures of which are 
incorporated hersln by reference. The amount of radial expansion of the 
expandable tubular member 2805 provided in step 2710 ranges up to about 5%. 
The radial contact pressures generated by the radial expansion tool 2905 in step 
2710 range from about 5,000 to 140,000 psL in order to optimally plastically defonn 

1 0 the expandable tubular member 205 to the final desired geometry. 

The radial expansion provided in step 2705 is Dmited to the portion of the 
expandabte tubular member 2805 that overlaps with the preexisting wellbore casing 
2810. In this manner, the high compressive forces typically required to radially 
expand the portion of tlie expandabte tubular member 2805 that overtops with the 

15 preexisting ^ilbore casing 2810 are of^mally provided. 

The radtel expansion in step 2705 radially expands the expandabte tubular . 
member 2805 to provide ah Inside diameter substantially equal to the inside 
diameter of the pre-extetingwellborB casing 2810. In thte manner, a monoKJtemeter 
weBbore casing is optimally provided. 

20 Thus, the method 2700 provides a 2-slep radial expansion process that 

utiRzes: (1) a retetively quidc nriethod of radtel expansion for tte 
expanston; and (2) a higH contact pressure method for the remaining radtel 
expansion. Themethod2700i5used to fomn or repair wellbore casings, pipelines, 
or structural supporte. 

25 The method 2700 further provides an apparatus and method for coupling an 

exparidabte tubuter member to a preexisting structure. The expandabte tubuter te 
initially coupled to the preexisting stmcture by axtelly dtepladng an expansion cone 
within the expandabte tubuter nrmriber. The expandabte tubuter member te then 
further radially expanded by applying a radial ftme to the expandabte tubular. The 

30 aiv)arato8 and method have wide application to the formation and repair of weilbore 
casings, p^lines, and structural supporte. The apparatus and method provide an 
efficient and reltebte method for fomring and repairing wellbore casings, pipelines, 
and structural supporte. In a preferred imptementation. the initial radtel expansion of 
the expandabte tobuter member lyy axtelly disptedrig the expansion oone provide 

35 from about 5% to 25% of radtel expansion, and the 8ui>sequent application of direct 




radial pressure to the expandable tubular member provides an additional radial 
expansion of up to about 10%. In this manner, the desirBd final geometry of the 
radially expanded tubular member is optimally achieved In a time efficient ani 
reliable manner. This method and apparatus Is particularly useful in optimally 
5 creating profiles and seal geometries for finer tops and for connections between 
jointed tubulars. 

The expansion cones 130, 230. 325. 1030. 1130. 1225. 1325. 1435. 1440, 
1525. 1530. 2030. 2335. 2435. 2535. 2635. and the expandable tubular members 
140. 240, 335. 1040. 1140. 1235. 1335, 2025. 2330. 2530. 2630 may be provided 

10 substantiaHy as disclosed in one or more of the following: (1) U.S. utility patent 
appBcatton serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999. wAiich claimed the benefit of the filing date of U.S. provisional patent 
appfication no. 60/111.293. attorney dodtet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utiKy patent application serial no. 09^10.913. attorney dodcet no. 25701-7.02, filed 

15 on 2/23/2000; which claimed the benefit of the filing date of U.S. provisional 
appHcatlbn no. 60/121.702. filed on 2/25/1990; (3) U.S. utlHty patent appRcation 
serial no. 09/502.350. allomey dodtet no. 25791.8.02. filed on 2/10/2000, which 
claimed ttie benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney dodwt na 25791.8; (4) U.S. ut% patent application sertal no. 08/440,338. 

20 attomeydodcetno. 25791.9.02. filed on 11/15/1909. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney, dodcet no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney dodcet 
no. 25791.11.02. filed on 3/10/2000. wHich daimed the benefit of the flftig date of 

25 U.S. provistonal application no. 60/1 24.042, filed on 3/1 1/1 999; (7) U.S. utility patent 
application no. 09^12,895, attorney docket no. 25791,12.02. filed on 2/24/2000. 
whidi daimed the ben^ of the filing dates of U.S. provisional applicatton no. 
60/121.841. attorney docket no. 25791.12, fited on 2/26/1999 and U.S. provistonal 
applfeation no. 60/154.047. attorney docket no. 26791.29, filed on 9/16/1999; (8) 

30 U.S. utility applkatkm no. 09/511,941, attorney docket no. 25791.16.02, fited on 
2/24/2000. whteh claimed the benefit of the filing date of U.S. provistonal seital no. 
60/121.907. attorney dodcet no, 25781.16. fited on 2/26/1999; (9) U.S. utility patent 
appltoatton no. 09/588.946. atlomey dodcet no. 25791.17.02. fited on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provistonal patent appHcatton 

35 serial no. 60/137,998. attomey docket no. 25791.17. fited on 6/7/1999; (10) U.S, 
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utatty patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/28/200O. which claimed the benefit of the filing date of U.S. provisional appNcafon 
no. 6W131,106. attorney docket no. 25791.23. fUed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146,203, attorney docket no. 25791.25. filed on 

5 7/29/1999; (12) U.S. pfOvisk)nal applkatkx) no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applteation serial no. 
60/162.671. attorney dock^ no. 25791.27. filed on 11/1/1999; (14) U.S. provishNWl 
application no. 60/159.039. attorney docket no. 25791 .36. filed on 10/12.1999;. (15) 
U.S. provistonal patent application no. 60/169,033. attorney docket no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provistonal patent appltoation no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/19^. 
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CONVERSION OF IMPERIAL UNITS TO ygTRIC UNITS 



■ 250»Fto450"F = 121.f"C to 232.2^ 

5000 psi to 140,000 psi = 3.447 x 10' N/m* to 9.653 x 10* N/m' 

5 0Tto450T = -17.ffC to 232.2^ 

3 in = 76.2 mm 

2 X 10-* In^ to 5 X 10-* in^ = 0.129 mm^ to 32.26 mm* 

The tollcwino are Registered Trade Maria 

10 

Viton 

TorqTrIm III 
EP Mudllb 

Drillh^Hd 

15 . • 
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sum 

1. A system for oMipling an expandable tubular member to a preexisting 
stnidure, comprisvig: 

means for positioning the tubular member and an expansion cone within the 
preexisting stnicture; 

nneans for anchoring the tidMter menfiber to the preexisting stnjclure; 

means for axially displadr^ the expansion cone relative to the tubular 
niember by pulling the expansion cone through the tubular meniben and 

means for Injecting a lubricating Huld into the trailing edge of the inierftee 
between the expansion cone and the tubdar member. 

2. The system of daim 1. further ccmprfeing a liA>ncating fluid, wherein the 
lubricating fluid has a \riscosity ranging from 1 to 10.000 oentipoise. 

3. The system of daim 1 , wherein the means for ir^ng includes: 
injecting lubricating fluid into a tapered end of the exparision cone. 

4. The system of dannl, wherein the means for injecting Includes: 

means for injecting lubricating fluid into the area around the axial nw^Mint of 
a first tapered end of the expansion cone. 

5. The system of daim 1. wherein the means for injecting Includes: 

means for injecting lubricating fluid into a second end of the expansion oone. 

6. The system ofdalml. wherein the means for injecting indudes: 

means for injecting lubricating fluid into a tapered firet end and a second end 
of the expansion oone. 

7. The system of daim 1. wherein the means for ii^edlng indudes: 
means for injecting lubricating fluid into an interior of the expansion oone. 

8. The system of daim 1. wherein the means forlnjeding indudes: 

means for injecting lubricating fluid through an outer surface of the 
expansion oone. 
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9. The system of daim 1 . wherein the means for InjecUng includes: 

means for injecting the lubricating fluid into a plurality of discrete locations 
along the trailing edge portion. 

5 10. The system of daim 1. further comprising . a lut)ricatlng fluid, wherein the 
lubricating fluid comprises: 
drilling mud. 

11. The system of daim 1 , wherein the means for axially displadng the 
1 0 expansion cone indudes: 

a means for pressurizing at least a portion of the interior of the tubular 
member. 

12. The system of daim 1 , wherein the means for axially displadng the 
15. expansion cone indudes: 

a means for irijecting a fluldic material into the tubular member. 

13. The system of daim 1. wherein the means for axially dtepladng the 
expansion cone Includes: 

20 a rneans for displacing the expansion cone into the tubular rnember. 
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14. . The system ofdaiml, wherein the means for axially displadng the 
expansion cone indudes: 

a means for displadng the expansion cone out of the tubular member. 

15. The system of daim 1 . wherein the means for axially displadng the 
expansion cone radially expands the tubular member by 10% to 20%. 

16. The system of daim 1 , further comprising a means for applying direct radial 
30 pressure to the tubular member. 

17. The system of daim 1, further comprising a preexisting structure which 
indudes a wellbore casing. 
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1 8. The system of datm 1 , further comprising a preexisting structure vvhich 
includes a pipeline. 



19. The system of claim 1, further comprising the preewsling structure %i>hlch 
ndudes a structural support. 

20. The system of daim 1 , further comprising an expansion cone, wherein the 
expansion cone comprises an angle of attack ranging ftom 10 to 30 degrees. 

21. The system of daim 1. further comprising a tulMJiar member. iii^eiBln the 
tubular member includes: 

an annular member, having: 

a wall thickness that varies less than 8 %; 

a hoop ylekl strength that varies less than 10 %: 

ImperfBctkMis of less than 8 % of me wall thfckness: 

no falure for radial expansnns of up to 30 %; and 

no necking of the walls of the annular memt)«- for radial expansions of 14) to 

25%. 

22. Thesystemof daim 1, further comprising a tubular memi)er, wherein the 
tubular member indudes: 

a fNRSt tubular member 

a second tubular member: and 

a pin and box threaded connection for coupling the first tubular member to 
the second tubular member, the threaded cpnnectkm induding: 

one or more sealing members for sealing the interface between the first and 
second tubular members. 

23. The systen> of daim 22, wherein the one or more sealing membere are 
positioned adjacent to an end portion of the threaded oonnectton. 

24. The system of dahn 22. wherein one of the sealing members is posittoned 
adjacent toan end portfon of the threaded oonnectkxi; and wherein another one of 
the sealing members is not posittoned adjacent to an end portkm of the threaded 
connedkm. 
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25. The system of daim 22, wherein a plurality of the one or more sealing 
memt)ers are positioned adjacent to an end portton of the threaded connection. 



5 26. The systenri of daim 1. further conriprising a tubular rnenritier, wherein 
tubular member Includes: 

a layer of a lubricant bonded to the interior surface of the tubular member. 

27. The system of daim 26, wherein the lubricant comprises a nrietallic soap. 

10 

28. The system of claim 26, wherein the lubricant is chemically bonded to the 
interior surface of the tubular memt>er. 

29. The system of dairn 26, wherein the lubricant is rnecha^^ 
15 ir)terior surface of the tubular rhember. 

30. The system of daim 26, wherein the lubricant is adhesively bonded to the 
intertor surface of the tubular member. 

20 31 . The system of daim 30. wherein the lubricant Indudes epoxy. molybdenum 
disulfide, graphite, aluminum, copper, alumlsillcate and polyethylenepdyamine. 

32. The system of daim 1 , further comprising a tubular member, wherein the 
tubular member Indudes: 

25 a pair of tubular members having threaded portions coupled to one anothen 

and 

a quantity of a sealant within the threaded portions of the tubular members. 

33. The system of daim 32, wherein the sealant is selected from the group 
30 consisting of epoxies. themiosetting sealing compounds, curable seating 

compounds, and sealing compounds having polymerizable materials. 

34. The system of daim 32. v^rhereln the sealant indudes an initial cure cyde 
and a final cure cyde. 

35 
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35. The system of daim 32. wherein the sealant can be stretched up to 30 to 40 
percent without failure. 

36. The system of daim 32, wherein the sealant is resistant to conventional 
wellbore fiuidc materials. 

37. The system of daim 32, wherein the material properties of the seatent are 
substantially stabte for temperatures ranging from -17.8"C to 232.2K (0 to 450^. 

38. The system of daim 32, wherein the threaded portions of the tubuter 
members indude a primer for improvirig the adtesion of the sealant to.the threaded 
portions. 

39. The system of daim 1 . further comprising a tubular member, wherein the 
tubular member indudes: 

a pair of rings for engaging the preexisting stmcture; and 
a sealing element positioned between the rings for sealing the biterfaoe 
between the tubular member and the preexisthg stnidure. 

40. The system of dabn 1, further comprising a tubular menter, wherein ttie 
tubular member indudes: 

' a first preexpanded portion; 
an intermediate portion coupled to the first preexpamfed portion induding a 
sealing elenierit; and 

a second preexpanded portton cxM^iied to the inteon^ 

41. The system ofdalml. further comprising: 
a tubular member, 

an expansion cone; 

a support member induding a fluid passage, the expansion cone, coupled to 
the support member, the tubular member coupted to the expansion oone; 
a slip joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 
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a fluid chamber coupled to the fluid passage, the fluki chamber defined by 
the interior portion of the tubular member between the expansion cone and the end 
plate. 

5 42. The system of dalm 1, further comprising a tubular member, wherein the 
tubular member includes a slotted end portion. 

43. The system of daim 1 , further comprising a tubular member and an 
expansion cone, wherein the tjbular member and the expansion cone define a 

10 chamber adapted to be pressurized. 

44. The system of daim 43. further comprising a fluidic passage coupled to the 
chaml)er. 

15 45. The system of daim 1; further comprising a lubricating fluid In an Int^^ 
between the expansion cone and the tubular member. 

46. The system of dalm 4S. wherein the lubricating fluid comprises: 
drilling mud. 
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